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The profits now lost...will pay the cost 

The profits refiners are losing every day be- 

cause of inefficient outmoded equipment . 
can be made to more than pay the cost of ) 
modernization through the savings scientific , 
modernizing makes possible. : 
Alco engineers are fully qualified through : 
long practical experience to plan, design, ; 
fabricate, and erect the most efficient and 
therefore most profitable refinery units... 4 
whether for the production or finishing of high ‘ 
octane gasoline, lubricating oils, or special : 
premium products. a 
“ 
ALCO PRODUCTS INCORPORATED fe 
220 E. 42nd Street, New York, N. Y.,U.S.A. - Cable Address: Alproducts ra 
‘es 
» ALCO | 
DIVISION AMERICAN LOCOMOTIVE COMPANY | es 





ENGINEERING, DESIGN, FABRICATION, ERECTION of Gyro Vapor Phase Cracking Plants, Atmospheric and Vacuum Distillation Units, Tube Stills, Fractionating 
Towers, Treating Plants, Gasoline Absorption, Stabilizing and Debutanizing Plants, Fluor Cooling Towers, and all types of Heat Exchange Equipment. 
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Octane Motor fuel prices being based on octane 
ratings, 60 and 60 to 65, and 65 to 70, 
the refiner is confronted with competitive 
conditions in the marketing branch of the industry 
causing production of gasoline which must closely 
approach the upper limit of each range, such as 
58/60 octane for the third grade and 68/70 octane 
for the regular grade. The system of evaluation has 
become stabilized. Motor car manufacturers are 
building their motors for performance on the regu- 
lar grade (except the higher priced cars) and there 
is little to indicate that early increases in compres- 
sion ratio will create customer demand for higher 
octane number motor fuels. The race for octane has 
been run, but refiners who have not joined in the 
running, refiners who have not maintained and im- 
proved their manufacturing facilities, are finding the 
popular 68/70 octane increasingly difficult to pro- 
duce. The answer is cracking or lead—often both. 


Rating 


Automobiles Motor car manufacturers this year 

have again increased the average 
compression ratios, the present average being 5.7:1 
as against about 5.5:1 last year and approximately 
5.3:1 in 1932. Probably the average in 1935-36 will 
be 6:1 or slightly higher. However, the manufac- 
turers of cars with engine compression ratios as high 
as 6.5:1 are recommending the use of 68/70 octane 
number gasoline—the regular grade. In the low 
price field, represented by eight cars which last year 
claimed over 88 percent of the market, and which bid 
fair to duplicate that experience in 1934, compression 
ratios are near the average for all cars or about 
5.7:1. They also are designed to operate on regular 
grade motor fuel. The adoption of aluminum heads 
makes possible higher compression ratios with regu- 
lar grade gasoline. For better performance the car 
manufacturers are increasing motor speeds, the trend 
being definitely toward 4000 r.p.m. peak horsepower 
engines. Maximum brake horsepower ratings have 
also been increased this year in the majority of in- 
stances. These factors do not point to further rais- 
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ing of octane numbers of motor fuels. It is generally 
conceded that a maximum of 80 octane will suffice 
for best performance in engines for many years to 
come, and such engines most likely will be in cars 
in the higher price ranges. 


Cracking Under present conditions of crude 

price, gasoline price, restriction of 
crude supplies, as well as demand for octane number 
gasoline with 58/60 as the minimum, the refiner is 
contronted with the necessity for securing the maxi- 
mum recovery of gasoline from the smallest amount 
of crude, and his operations must parallel modern 
efficient practice to be profitable. But few crudes 
yield straight run gasoline of 60 octane number. The 
cracking unit, lead, natural gasoline, any or all are 
necessary in practically every refining district if reg- 
ular grade is to be produced. The individual refinery 
will find it necessary to work out blends of various 
proportions and percentages of cracked gasoline, lead, 
and natural gasoline to determine the most profitable 
method of operating the refinery and cracking proc- 
esses, and the utilization of lead and natural gasoline. 


The modern refinery consists of a 
single unit, skimming, cracking, re- 
forming, and stabilizing in one operation. While it 
has not yet and may not soon render the refinery 
with separate topping and cracking departments ob- 
solete, it threatens eventually to do so. Combined 
skimming, viscosity breaking and cracking installa- 
tions closely approach them in efficiency. Costs at 
low as 15 cents per barrel are reported for these 
types of processing. The older installations will find 
it difficult to compete with modern facilities. The 
larger companies have been carrying out extensive 
improvement programs, taking advantage of the rapid 
technical development of the past few years. Smaller 
concerns with facilities rapidly becoming obsolete are 
confronted with like problems. Market demand is for 
high quality; operating demand for high efficiency. 


Facilities 
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For a year or so refiners have recog- 
nized that solvent refining methods 
are going to revolutionize the manu- 


Solvent 
Processes 


facture of lubricants whether such a transition is 
necessary or not. That such plants are rapidly be- 
coming more important factors in industry is con- 
tinually being emphasized by announcements of build- 
ing and proposed new installations in various refin- 
ing districts. Dr. Edeleanu pointed the way some 
years ago in commercially applying the solvent sul- 
phur dioxide to lubricating oil manufacture follow- 
ing many years of work in purification of kerosene. 
Other processes tend to apply the basic fundamental 
principles of the Edeleanu development. Technical 
progress has been rapid during recent years. Recently 
the interest of refiners throughout the world where 
lubricants are produced has been unusually active 
and such active interest is being followed by actual 
construction by the larger companies and serious in- 
vestigation by virtually all of the smaller concerns. 
The time is fast approaching when no manufacturer 
of lubricating oils can continue to overlook these 
processes. High viscosity index, low carbon residue, 
increased resistance to oxidation, as well as low pour 
test, are among the properties of the new oils which 
will be excellent selling arguments. 


Solvent Continued developments in the clarifica- 
tion of the solvent refining and solvent 
extraction process patent situation should 
do much toward accelerating installation of the 
processes available. Along these lines an interesting 
development is the cross-licensing agreement between 
Standard Oil Company (Indiana), Standard Oil 
Company of New Jersey, and Union Oil Company 
of California, concerning the use of propane for de- 
waxing, de-asphaltizing and solvent extraction of 
lubricating fractions. The M. W. Kellogg Company 
has been appointed to license, design and construct 
the commercial process and is completing an experi- 
mental installation at its Jersey City works for the 
purpose of rounding out the process available under 


Patents 


the combination of patents. 

The Chlorex Process, developed by Standard Oil 
Company (Indiana) and Mid-Continent Petroleum 
Corporation, with development followed by a cross- 
licensing agreement, became available to the industry. 
Chlorex is manufactured in this country only by Car- 
bon Carbide & Chemicals Corporation and refiners 
purchasing Chlorex from this concern receive an 
automatic license under the patent rights of the two 
developing oil companies, and without royalty 
charges. 

It is reported that the Duo Sol Process, offered by 
Max B. Miller Company, and which was the first to 
combine extraction and dewaxing into one continuous 








unit using propane as solvent for the paraffinic phase 
and cresol as the naphthenic solvent, is in process of 
settlement of patent application interference. Any 
agreement reached in respect to such combination 
processes will prove of real importance to refiners 
generally. 


Marked savings have been 
. realized by regenerating spent 
Treating Losses sodium plumbite and _ lead 
sulphide after sweetening distillates in the treating 
plant. Little effort has been made to recover the 
naphthas present in the emulsion layer which forms 
at the interface between the naphtha and spent doctor 
solution and which is usually included in the spent 
doctor. Naphtha content of the emulsion varies from 
25 to 85 percent, content of the spent doctor from 
20 to 50 percent, and of the lead sulphide, from 5 
to 20 percent. Read and Hulse report on a success- 
ful installation for recovering this naphtha, present- 


ing data on equipment used and savings effected. 
Page 88. 


Reducing 


Re-Using Reactivation of spent contact 
clays after filtering lubricating 
Contact Clays and other oils has been one of 
the mean problems in filtration work. Relative costs 
of contact filtration and percolation filtration, using 
fullers’ earth, have been the topic of much earnest 
discussion. Not many contact filtering plants have 
been installed lately. In many instances the utiliza- 
tion of solvent refining or solvent extraction proc- 
esses does not obviate the use of filters following 
solvent treatment. Reactivation systems for contact 
clays may prove the means of reviving interest in con- 
tacting processes. Trescott begins a series of two 
articles on this interesting subject; the first dealing 
with the general problem, the second, in April, pre- 
senting actual plant operating data and results. 
Page 98. 


Treating Chemical treatment of distillates is 

ee always a subject of interest to re- 
Distillates: finers. Progress is steadily report- 
ed in development of processes and methods. In a 
series of articles Cooke and Hayford present valuable 
data on treating with clay in both liquid and vapor 
phase; discussing the Gray vapor phase process, the 
R. K. Stratford counter-current clay slurry process 
and the Osterstrom liquid phase clay treating proc- 
ess; all in Part 1. The second article will deal with 
continuous treatment with acid and combinations of 


Page 83. 


various processes. 
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HEMICAL treatment 

in its application to 
the refining of light oils 
and gasolines is usually 
practiced to remove objec- 
tionable sulphur and nitro- 
gen compounds as well as 
gum-forming constituents, 
or to convert certain un- 
stable substances into more 
stable forms for the pur- 
pose of improving the sta- 
bility and color of the gaso- 
line or other light oil. Dur- 


ing the past 60 years sul- 


Distillate Treating... 
Now Highly Developed and Simplified 


M. B. COOKE and A. W. HAYFORD 


Director of Development and Research; and 
Chief Chemist, Alco Products, Inc. 


,Ams § 





HE accompanying discussion of distillate treat- 

ing methods will serve as a valuable addition to 
the literature on the chemical refining of petro- 
leum. Part 1, presented here, includes discussion 
of the Gray vapor phase process, the R. K. Strat- 
ford counter-current clay slurry process, and the 
Osterstrom liquid-phase clay treating process. Little 
has been published heretofore concerning these 
latter two systems. 

Part 2, to follow in April issue, will consist of 
a discussion of the C. W. Stratford contactor-cen- 
trifuge acid processes, followed by application of 
the various processes in combination. 

In the preparation of this series the authors 
have received the cooperation of Gray Processes 
Corporation, M. W. Kellogg Company, Alco Prod- 
ucts, Inc., The Pure Oil Company, Continental Oil 
Company, and Imperial Oil Refineries, Ltd. 





pose of sweetening is car- 
ried on by either doctor so- 
lution or by hyperchlorite. 
In many cases, however, it 
is only necessary to after- 
treat with a solution of 
soda ash or caustic soda to 
render the gasoline non- 
corrosive and with an odor 
acceptable to the trade. 


With invention or rather 
the successful commercial- 
ization of cracking heavy 
oil to produce gasoline, as 
exemplified by the Burton 
process introduced in 1914, 


phuric acid has found 
wider use as a_ treating 





agent for gasoline or gaso- 


new problems confronted 
the refiner. Not only was 








line distillate than all other 
chemicals combined. It is an interesting paradox of 
the petroleum refining art that with all the mechanical 
inventions which have been introduced, no new chem- 
cal treating agent for light distillates to replace sul- 
phuric acid has been developed. 

Although progress in chemical treating of light 
distillates has lagged, three new physical treating 
methods, employing Fuller’s earth have recently 
gained more and more favor. While this reagent has 
been in use for refining heavy or lubricating oil 
stocks on a wide scale, it was the advent of the 
tracking still which encouraged research along the 
lines of vapor-phase or liquid-phase clay treating of 
gasoline distillates. The late T. T. Gray was a pio- 
neer who had faith in the use of clay for successful 
treating of cracked gasoline, in particular, and his 
work has resulted in a process which has found a 


relatively wide commercial application in recent 
years. The R. K. Stratford Clay Slurry Method has 
had wide application in Canada during the past few 
A newer process was developed by Oster- 
stom and operates at higher pressures in liquid 
phase, 

It is understood that after-treatment for the pur- 


years. 
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the product more difficult 
to treat but it also was made unpopular by the old line 
of refiners who did not have a cracking system or li- 
cense to use the Burton. A survey of the literature of 
1914 and 1915 indicates that the refiner was attempting 
to use the same treating methods as he had applied to 
straight-run gasoline. The refiners as a whole had 
learned to treat distillates obtained from crude oils of 
widely varying composition to produce marketable prod- 
ucts, and had sought, in a logical way, to apply their 
knowledge and experience, and costly installations to 
the treatment of modern cracked distillates. The 
cracked distillate from the cracking stills contained 
from 10 to 40 percent unsaturates whereas the sweet 
straight-run Pennsylvania gasoline contained less 
than two percent and was free of the unstable un- 
saturates present in cracked products. The treating 
losses suffered when straight-run gasolines are treat- 
ed are not unduly high even when old methods and 
agitators are used. The losses incurred when cracked 
distillates are treated by the old agitator method are 
very high and other serious degradations of the gas- 
oline takes place. The processes remove not only 
the objectionable bodies such as diolefines, sulphur 
and nitrogen compounds but also the useful and de- 
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Gray Treating Towers 


sirable olefines and aromatics. The literature even 
of 1914-1915 reveals the fact that the diolefines, sul- 
fur and nitrogen and oxygen compounds were the 
causes of “off-color” resin formation (gum) and 
acidity formation in gasoline. It is to be noted that 
Rittman brought out his vapor phase cracking 
process in 1916-1917 and his cracked distillate 
showed as much as 46 percent unsaturates when 


measured by the sulfuric acid absorption method. 
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The copper dish gum of the Burton was as high 3 
500 mgs. per 100 cc. The Rittman was as high x 
2000 mgs. per 100 cc. The unsaturation of the By. 
ton was about 12 percent as compared with 46 per. 
cent of Rittman distillate. Since the unsaturates, a 
a class, are the most active, chemically, of all the 
series of hydrocarbons found in petroleum, it is easy 
to understand why conventional treating methods 
did not work well when applied to cracked distillates 
Sulfuric acid absorbs some of these compounds, phys. 
ically, and polymerizes others. Olefines absorbed by 
sulfuric acid, for example, are converted into ethereal 
salts, or sulfuric esters, a reaction which is used asq 
preliminary to the formation of alcohols. Propylene, 
when treated with acid and water, yields isopropy! 
alcohol. The polymerization of olefines by sulfuric 
acid accounts for the increase in viscosity, at 210°F, 
sometimes observed in lubricatnig oils after they 
have been treated with sulfuric acid. 


CONTINUOUS TREATING 

Refiners carried on research work on a large scale 
for several years and gradually evolved modified 
treating methods, the majority of which utilized 
sulfuric acid, but in a manner which cut down their 
losses and increased the quality of their finished prod- 
uct. Batch agitators were equipped with circulating 
pumps and continuous plants came into existence. 
both these developments may be considered as of 
major importance to the industry. One of the main 
advantages of a continuous acid treating plant over 
a batch plant is the shortening of the time that the 
acid, acid sludge and oil are in contact with each 
other. This cuts down the formation of oil-acid com- 
pounds which are soluble in the oil under treatment, 
which are reabsorbed by the distillate being treated. 
It is this reabsorption of acidic bodies which gives 
trouble in finishing the distillate and is largely re 
sponsible for the liberation of sulfur dioxide in re 
distillation equipment, with consequent rapid corro- 
sion of the latter. From this phenomenon may be 
gained a fairly clear picture of why so many of the 
methods invented for the treatment of gasoline and 
kerosene distillates failed and are either not known 
today or are practiced to only a limited extent. 

There has been an increased demand in recent 
years for anti-knock motor fuel and this has increased 
the refiners’ problem because, in general, high antt- 
knock gasoline is more active, chemically, than its 
cousin of 25 years ago. It is prone to deposit gum 
in storage, especially if stored in the presence o 
moisture and air. The knock rating is lowered i 
gum deposits and the color are degraded. Loss of 
anti-knock value seriously lowers the market value 
of the product, gum in gasoline is likely to deposit im 
the intake system of the motor, interfere with the 
operation of the carburetor and intake valves, and 
even prevent car operation. 
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Drastic chemical treatment, as a rule, will stabilize 
cracked gasoline but chemical treatment, in most 
cases, is costly, by reason of the losses it entails, par- 
ticularly in gasolines of high anti-knock value, and 
by its degradations in this quality. Chemical treat- 
ment is, therefore, undesirable and should be min- 
jimized or avoided altogether where possible. 

There are two reasons why only one chemical 
process (sulfuric physical process 
(clay) have survived out of the several hundred pro- 


acid) and one 


cesses which have been patented, many of which 
have had commercial trials. They are (1) cost of the 
reagent and cost of operation with it and (2) the 
quality of the finished oil from a marketing stand- 
point. 

The clay or fuller’s earth process, as a general 
classification includes both its use on vapors of pe- 
troleum and its use in the liquid hydrocarbons to be 
treated. Beginning with the experimental work of 
T. T. Gray in 1914, which resulted in the first clay 





Installation of the R. K. Stratford Continuous Clay Treating Process. 
treated are introduced at the bottom of the treating towers and pass counter-current 
to the descending oil-clay slurry 
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treating patent of 1920, there has been continuous 
development and improvement along these lives. 
The Gray vapor-phase, the R. K. Stratford counter- 
current clay slurry process, and the Qsterstrom 
liquid-phase clay process are good examples of the 
clay (physical) treating processes which have 
reached a high degree of perfection and widespread 
use in the industry. The present commercial devel- 
opment of clay treating does not provide for desul- 
furization, consequently when this is required sul- 
furic acid must still be used. 
GRAY VAPOR-PHASE PROCESS 

It has been stated that the Gray vapor-phase treat- 
ing process has been given the greatest commercial 
use of all the physical treating processes developed. 
Since its commercial introduction in 1924, this meth- 
od has been adopted by refiners in the United States 
and other countries. Up to the present, there have 
been installed units having over 100,000 barrels ca- 
pacity per day. (Refiner, Volume 11, No. 2, Process 
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Number, Feb. 1932, page 180). This is indicative of 
the acceptance of the process with the attendant 
economies brought about by the very special selec- 
tive removal of undesirable hydrocarbons while oth- 
ers are unaffected. This achievement is made by one 
of the broad groups of adsorbents which have the 
property of selectively polymerizing the objection- 
able constituents of hydrocarbon mixtures to higher 
boiling compounds, easily removed from the desired 
hydrocarbons. The polymers can readily be sepa- 
rated by the same step which is required to separate 
the gasoline fraction from the distillate produced by 
cracking. In this operation, the adsorbent is differ- 
ent from acid treating in that there is no adsorption 
of aromatic compounds and olefins as there is in 
there is no “shrinkage 


acid treating, consequently 


loss.” Further, there is no depreciation in octane 
rating of the gasoline or distillate being treated. 

The rationale of the application of the Gray pro- 
cess for the treatment of cracked distillates follows: 

A gasoline fraction is separated from a vaporized 
cracked distillate and its vapors are contacted with 
an adsorbent having the property of selective ad- 
sorption. The treated vapors and polymers are re- 
moved from the adsorbent and separated and the 
vapors condensed. 

The effectiveness of the reaction depends on sev- 


eral factors among which may be mentioned (1) the 
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Installation of the Osterstrom high pressure liquid phase clay treating process 
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efficiency of the adsorbent, (2) the time of contact 
of vapors with the adsorbent, (3) velocity of the va- 
(4) temperature and 
(5) degree of refining of 


pors through the adsorbent, 
pressure of treatment and 
the finished gasoline. 

Due to the great number of types of cracking stills 
in operation the application of the Gray process has 
necessitated several designs so that the refiner would 
not be. called on to purchase an excessive amount of 
auxiliary equipment with its attendant high installa- 
tion costs. 

Two main sources of vapors are to be treated 
however are either directly from the cracking process 
9 froma rerun still. The preferred application of the 
Gray process, when circumstances will permit, is in 
direct connection with the fractionating tower of the 
unit. Such an arrangement, however, does not per- 
mit the separation of the fixed and other gases 
evolved in the cracking unit and these gases neces- 
sarily pass through the adsorbent. It has been found 
that this is not a serious matter when the Gray tow- 
ers are used in conjunction with cracking units 
where the gas produced is small in quantity and does 
not contain large amounts of unsaturated hydrocar- 
bons. It is a serious objection when the Gray towers 
are used with cracking units producing large vol- 
umes of gas containing substantial percentages of 
reactive unsaturated hydrocarbons. These gases are 
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so reactive that the clay loses its polymerizing power 
rapidly. In order to treat vapor phase distillates it 
is advisable to either first condense the vapors and 
separate the fixed gases and then treat the revapor- 
ized gasoline or to employ the liquid phase clay 
treating system which will be described later in this 
paper. There have been, however, successful Gray 
installations on the original vapor phase gasoline va- 
pors from the cracking stills. As an example, good 
results have been attained by employing one Gray 
tower on the cracking still vapors and another on 
the rerun still. In this case the vapors and gas pass 
from the fractionating tower of the cracking still to 
the Gray tower, the vapors are condensed and the 
fixed gases separated. The gasoline is then revapor- 
ized by heat exchange and rerun still and the vapors 
passed through the second Gray tower. In this way, 
advantage is taken of the downward flow through 
both towers, and the separation of the polymers from 
the first tower aids in the more thorough treating of 
the vapors in the second tower. A small bubble 
tower equipped with reflux facilities is used after the 
second Gray tower to insure the complete removal 
of polymers from the gasoline. The arrangement of 
the two towers also permit either one being used as 
the first contacting tower and makes it possible to 
charge either tower with fresh clay at any time. 
This method has been in use for some time and has 


, 


proved that rigorous specifications as to color, gum 
and stability are well met. 


The polymers produced are high boiling, viscous 
hydrocarbons with a high iodine value and possess 
drying qualities to a limited degree. They are usu- 
ally returned to the cracking unit if no market ex- 
ists at the particular locality for them. Experience 
has shown that they offer no difficulties when 
charged to a cracking unit. 

The original Gray process did not include facilities 
for washing the adsorbent in situ while operations 
were being carried on. Later Gray installations pro- 
vide for part of the separated gasoline to be returned 
to the adsorbent to act as a scrubbing agent and sol- 
Pro- 
vision is also made for condensing part of the gaso- 
line in the clay to act as a solvent. The polymers 
are removed from a Gray tower as a dilute gasoline 


vent for polymers held on the face of same. 


solution. The gasoline portion of the polymers is 
returned, after revaporization, to an appropriate 
point in the gasoline fractionating tower and is there- 
fore completely recovered so that no loss of gasoline 
This feature of the 
Gray process has resulted in greatly increasing the 
length of life of the adsorbent and permits opera- 
tions, on the same clay or adsorbent, for months in 
some cases. 


is suffered by this operation. 


(Continued on page 115) 





Showing a different hook-up of the Osterstrom treating process, operating at 1000 
pounds pressure and at temperature of 500-600° F. 
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Recovery of Naphtha from 
Spent Doctor Solution... 


CHESTER L. READ 


Technical Service Division, 


S. H.HULSE 
Bayway Refinery, 
Standard Oil Company of New Jersey 


OCTOR sweetening is an important process in 

the refining of light oils as most of the gasoline 

and naphtha currently marketed is finished by this 

process. Sweetening consists essentially in convert- 

ing the mercaptans to lead mercaptides by means of 

a sodium plumbite solution, followed by the conver- 

sion of the mercaptides to disulfides and lead sulfide 
on addition of sulfur. 

During the past few years, considerable savings 
have been realized by regenerating the spent doctor 
and lead sulfide but very little effort has been made 
to recover the naphthas which are present in the 
emulsion layer which almost invariably forms at the 
interface between the naphtha and spent doctor solu- 
tion and which is usually included in the spent doc- 
tor. The amount of this emulsion, which consists of a 
mixture of spent doctor and naphtha stabilized by 
particles of lead sulfide, varies in quantity and com- 
position depending upon the character of the naphtha 
treated and the operation of the sweetening plant. 
The naphtha content of the emulsion may vary from 
25 to 85 percent and averages around 60 percent. 
The spent doctor content varies from 20 to 50 per- 
cent and the lead sulfide from five to 20 percent. In 
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SWEETENING UNIT 











| SPENT DOCTOR SOLUTION & PbS 


cases where no lead recovery is practiced, this entire 
mixture may be discarded to the sewer system and 
completely lost. Where lead recovery is practiced, 
if the entire spent doctor solution including the 
emulsion layer is blown with air, the more volatile 
naphtha portions are completely lost. This may 
amount to as much as 75 percent of the emulsified 
naphtha and results in a considerable monetary loss. 
Unless extreme precautions are taken, it can be seen 
that the gases discharged from the regenerating unit, 
consisting as they do of air and naphtha, constitute 
a distinct fire hazard around the refinery. When 
sweetening a naphtha of moderate sourness as much 
as one percent of the original naphtha may be emulsi- 
fied even though adequate settling is provided in the 
sweetening unit. From a sweetening unit having a 

capacity of 10,000 barrels per 

day the naphtha losses, even 

in a well designed unit, 

amount to from 1000 to 2000 
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gallons per day. At a market 
price of six cents per gallon, 
this would amount to from 
$60 to $120 per day monetary 
loss. 

It had been realized for 
some time that this emulsion 
could readily be broken into 
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naphtha and spent doctor by 
centrifugal force and that if 
the speed of the centrifuge 
were properly regulated it 
would be possible to discharge 
three layers, naphtha, spent 
doctor and solid lead sulfide. 
asain The removal of lead sulfide 
— from a continuous centrifuge, 
however, served as an obstacle 
in making this operation 
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practical. Preliminary work 





Flow diagram of system for recovery of naphtha from spent Doctor solution 


with a Laughlin centrifuge 
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Details of centrifuge design and finished plant for separation of 
naphtha from Doctor solution 


running at low speed and equipped with a scraper for 
the removal of the solids and especially designed to 
discharge two liquid streams indicated that a prop- 
erly designed machine could be made to run con- 
tinuously and economically, thereby recovering sub- 
stantially all the naphtha in the emulsion. On the 
basis of the data obtained on the experimental ma- 
chine, a special centrifuge was designed and built by 
Laughlin Filter Corporation, 120 Broadway, New 
York City, and installed at the Bayway refinery of 
Standard Oil Company of New Jersey. This machine 
has been in operation for more than a year and is re- 
covering the naphtha from the totally spent doctor 
solution from the refinery. 

In current practice, the emulsion layer lying be- 
tween the sweetened naphtha and the spent doctor 
solution is pumped into tanks where it is settled over 
night. During this period, some of the emulsion 
breaks and the additional quantities of naphtha and 
spent doctor solution are removed. The emulsion is 
then run to the special Laughlin centrifuge where it 
is separated into two products. The heavy discharge 
is a mixture of spent doctor, lead sulfide and small 
amounts of naphtha. In the present installation, the 
lead sulfide removed by the scraping device dis- 
charges directly into the spent doctor stream. The 
light product consists essentially of naphtha contain- 
ing small amounts of spent doctor and lead sulfide 


March, 1934—A Gulf Publishing Company Publication 





but since the emulsion is broken, this stream settles 
rapidly so that clear naphtha can be pumped almost 
immediately from the receiving tank. No spent doc- 
tor is permitted to go to the lead recovery, system 
unless it has been definitely shown that it contains 
no appreciable quantities of naphtha. If there is any 
question as to the naphtha content, a sample is 
analyzed by centrifuging in a laboratory machine. 
The following tabulation gives averages over a 
period of several months of daily samples of feed, re- 
covered naphtha and recovered spent doctor. 











Lead 

Naphtha Spent Doctor Sulfide 

by vol. by vol. by vol. 

percent percent percent 
Feed (emulsion) .......... 59.75 33.25 7.0 
Naphtha discharge ....... 90.8 4.1 5.1 
Spent doctor solution...... 0.8 89.4 9.8 











These results show that the recovery of naphtha 
over this period has been more than 99 percent re- 
gardless of wide variations in composition of the 
emulsion. Lead sulfide and spent doctor solution can 
be lost from this system only by leaks or spillage and 
such losses are negligible. Maintenance charges have 
been small and little supervision is required, approxi- 
mately one third of one man’s time being required in 
the operation of the centrifuge. 
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J NITED Gas Public Service Company’s Myrtis, 
L Louisiana, gasoline plant is a 30-million cubic foot 
high pressure plant (500-pound) treating gas from the 
Rodessa field in Northeast Louisiana. The plant was 
constructed from materials and equipment salvaged 
from several idle plants in North Louisiana. 

The only major equipment which was purchased was 
the stabilizing unit which is a high pressure 36-inch 
column with a capacity of 30,000 gallons per day, and 
the plant controls. 

The incoming gas passes through the inlet drip or 
scrubber which collects the liquid condensate in the gas 
and it is trapped to a 5000-barrel storage tank. The 
gasoline is extracted with six high pressure absorbers at 
a pressure of 400 to 450 pounds maintained constant 
by a back pressure regulator on the outlet header of 
the plant. Any absorption oil that may be carried 
over with the gas is removed by a Tracy-fier in the 
outlet line. The absorbers are equipped with ratio 
flow controls to maintain a constant flow of oil to 
the flow of gas through each absorber. 


The two additional absorbers are used during peak 
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loads to remove the liquid condensate from the excess 
gas before going into the main lines. 

The oil level is maintained by float controls, sev- 
eral of the new ones being of the diaphragm valve 
gas control type. 

The lean oil is pumped by power driven triplex pumps 
direct connected to two 165 horsepower gas engines. 
The pressure on the oil header is kept constant by 
controls which operate the by-pass between the dis- 
charge and the suction of the oil pumps. 


The fat oil from the absorbers passes through a high 
pressure vent tank (150 pounds) then to a lower pres- 
sure vent tank (95 pounds) then through two banks 
of exchangers and two pre-heaters to the bottom of the 
main still. The lean oil from the still goes to the ex- 
changers then to oil coolers and back to the surge tank. 


The gasoline condensers are the enclosed type and 
consist of four vertical condensers and one horizontal 
cooler. The gasoline goes into a small accumulator 
tank, from which non-condensable vapors are removed 
by the low pressure suction (15 pounds) of the re- 
compresser. The raw gasoline then goes to a 10,000- 
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gallon surge tank to be pumped to the stabilizer and 
then to storage. 

The vapors from the vent tanks are passed through 
a re-absorber at 75 pounds and then go to boilers, and 
any excess is compressed to 350 to 400 pounds and put 
back into outlet line from the plant. The non-con- 
densable vapors from the stills are re-compressed in 
two stages to 250 pounds and then put into the stabil- 
izer column. All non-condensable gases are put back 
into the main line with a 55 horsepower compressor. 

The liquid condensate or drip gasoline is processed 
by a separate steam still and then blended with the 
stabilized gasoline in storage. The drip still is equipped 
with pre-heaters, reflux pump and dephlegmator, the 
temperature being controlled by temperature controls. 
The 
controls but does not have a dephlegmator, the raw 
gasoline being used for reflux. The level controls on 
the stills are float controls and on the accumulator 


main still is also equipped with similar 


tanks the levels are maintained by gas-operated dia- 
phragm valves and floats. 

The stabilizer is a high pressure column operated 
at 240 pounds pressure when making 26-70 gasoline 
with a bottom temperature of 385°F. and a top tem- 
perature of 110 to 115°F. The water for the reflux 
condenser on the stabilizer and the dephlegmator on 
the drip still is condensed steam which is circulated 
through Bentube sections in the cooling tower and 
returned to the condensers by an automatic con- 
trolled water pump. This prevents the tubes in the 
condenser and dephlegmator from scaling. 





The water pumps, oil pumps and re-compressors are 
connected to two 165 horsepower gas engines. The non- 
condensable gas compressor which compresses vent 
gases to put back in the main line is a two-cylinder 
gas engine (110 horsepower) with one of the cylinders 
removed and a compressor cylinder attached, making 
a 55 horsepower compressor. 

The boiler plant consists of seven 65 horsepower oil 
field type boilers. 

The plant is producing 25,000 gallons of gasoline per 
day from 23,000,000 cubic feet of gas with the follow- 
ing operating conditions: 

Gas pressure on absorbers, 440 pounds. 

Still pressure, 35 pounds. 

Drip still pressure, 15 pounds. 

Re-absorber pressure, 75 pounds. 

High pressure vent tank, 150 pounds. 

Low pressure vent tank, 95 pounds. 

Re-compressor suction, 10 pounds. 

Re-compressor discharge, 250 pounds. 

Vent gas compressor suction, 125 pounds. 

Vent gas compressor discharge, 380 pounds. 

Stabilizer column back pressure, 240 pounds. 

Temperature top of main still, 215° F. 

Temperature top of drip still, 260° F. 

Temperature of oil out main still, 335° F. 

Temperature of drip still dephlegmator, 205° I’. 

Temperature of drip still bottom, 268° F. 

Temperature of oil to drip still, 350° F. 


Temperature of oil to main still, 345° F. 


Controllers for absorbers and distillation system 
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Design of 


Marathon’s Cracking Unit 


ARATHON OIL COMPANY in completing a 

modernization program late last year included 
1500-barrel Kellogg cracking units at Fort Worth, 
Texas, and Bristow, Oklahoma. Both units are the 
clean circulation type, double furnaces, with high 
pressure evaporators and bubble towers, but includ- 
ing no reaction chamber. The units were designed 
for long runs under severe cracking conditions and 
may be operated for maximum octane rating of the 
finished motor fuel or for maximum yield, ds re- 
quired by marketing conditions. At Fort Worth the 
system processes a varied range of charging stocks. 
This refinery is producing lubricating oil from 
Ranger crude, and a wax distillate cut from East 
Texas crude is pressed for wax. A gas oil cut is pro- 
duced from both crudes, for cracking, the East Texas 
oil being run down to a 17 gravity flux. The charg- 
ing tanks also receive petrolatum bottoms from the 
plant dewaxing operations, wax still bottoms and re- 
finery slops. Gravities of the mixtures charged to 
the unit range from 23 to 26 degrees A.P.I. Gasoline 
is produced having a 400°F. end point. (The Bris- 
tow unit was described in Refiner, Vol. 12, No. 12, 
Dec., 1933, page 478). 

The accompanying flow diagram of the unit shows 
the method of operation except the rate, temperature 
and pressure; which vary according to the charging 
stock pumped to the unit and the results desired. 
Two distinct feed stocks are processed through the 





AT FORT WORTH 


high temperature. From this section of the furnace, 
the material in process is led to the evaporator where 
it enters through a common nozzle with the material 
in process in the primary phase of operation. 
30ttoms from the evaporator, which receives all 








furnace where a convection bank of tubes is provided Ss 
for both sets of cracking coils. Separate radiant sec- M 
tions are installed for viscosity breaking operation h 
and vapor-phase cracking. Tracing the flow it is seen fl 

that the fresh feed (gas oil, mixtures, or a mixture 

of reduced crude) is pumped through two tubular 
enclosed heat exchangers, counter current to the out- proc 
ward traveling vapors from the top of the evapora- at 1 
tor, and discharging into the fuel oil flash tower F; 
above the sixth tray counting from the top of the heac 
column. The charge to the viscosity breaker, or pri- cool 
mary coils in the furnace, is taken by pump under Combination viscosity breaking and cracking unit at an e 
comparatively high pressure, from a collecting sec- Marathon OF Company's Fert Werth refinery eed 
tion about midway of the tower. This is called the jhe products being processed, both primary and sec- and 
primary feed. ondary, flow under process pressure to the base of the final 
The secondary feed, that which is processed fuel oil flash tower, are stripped by live or superheated of th 
through the vapor phase side of the furnace, is taken steam of the lighter fractions and drawn away as its f 
from the base of the bubble tower—the heavy ends fuel oil. This cut is controlled carefully and inspec- from 
knocked down from cracking—and discharged under tion is carried on continually to determine the qual- the t 
and 


pressure to the secondary coils, but not subjected to 


ity of the product. Normal operation of the unit will 
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produce a fuel oil having a viscosity of less than 300 
at 122°F., 

Fractionated end point gasoline is removed over- 
head from the bubble tower, refluxed and water- 
cooled, stripped of fixed gas and introduced through 
an exchanger, cooling the finished stabilized product, 
and enters the final column for removal of butane 
and other undesirable fractions. The reboiler on this 
final column is heated with a cut taken from the base 
of the bubble tower, and then this cut—after serving 
its purpose—is blended with the overhead product 
from the fuel oil flash tower and utilized to control 
the three towers; fuel oil flash tower, the evaporator 
and certain points in the bubble tower. It is also 
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used as needed to control the characteristics of the 
base product from the fuel oil flash tower. 

Marathon Oil Company has designed a summar- 
ized stillman’s report to be used with the operation 
of this unit, wherein the average temperatures at 
various points, volume of gas used and taken from 
the various points on the unit, laboratory reports on 
the raw and finished products, and by legend, the 
condition of the unit as to temperature, pressure 
and at which point the reflux is introduced. This 
sheet eliminates the necessity of going over the vol- 
uminous stillman’s report, and shows almost at a 
glance the condition of the unit for the 24 hours it 
has been in operation. 
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Novel Design Features 
In parerey weontiae Plant 
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AGY, HARRINGTON & MARSH, Amarillo, 

Texas, operating a natural gasoline plant as the 
Cargray Corporation, 12 miles west of Pampa, Car- 
son County, since October 13, 1933, have the latest 
gasoline extraction system installed in the Texas 
Panhandle. The plant is located in the beginning of 
the “breaks” of the South Canadian River, and draws 
its gas supply from a reserve of over 5000 acres of 
proven territory. 

Completed with two high pressure absorbers and 
a distillation unit of Tulsa Type, it was only a short 
while until it became necessary to add the third ab- 
sorber. These absorbers, riveted and welded, 60 
inches in diameter by 44 feet 6 inches in height, are 
capable of handling 30,000,000 cubic feet of gas each 
daily at a processing pressure of 250 pounds. The 
maximum working pressure is indicated at 330 
pounds, but the normal working pressure is only 180 
pounds at the scrubber intake. 

Accompanying these absorbers are four scrubbers, 
one for the raw gas intake, 10 feet in height by 84 
inches in diameter with a tangentially welded intake 
flange which gives the raw gas a centrifugal motion 
as it enters the shell to remove the water, oil and 
foreign matter before the gas enters the three ab- 
sorbers. Three 60-inch by 98-inch after-scrubbers are 
placed on the stripped gas outlet to prevent loss of 
mineral seal during periods of capacity or excess 
loads. Hanlon-Waters controll- 
ers are placed in the residue lines 
to maintain the required operating 
back pressure on the absorption 
system. 

The rich oil, when it leaves the 
absorbers, is vented to the regula- 
tion Tulsa type vent tank, and 
passed from this point to the ex- 
changers at a temperature of 
75°F. This oil, a 720 Empire 
absorption oil, carries an average 
saturation of 7.2 and is circulated 
at a rate of 3.29 gallons of oil to 
the thousand cubic feet of gas. 
Leaving the heat exchangers at a 
temperature of 260°F., it is passed 
to the evaporator, or still, a shell 


ALBRIGHT 








72 inches in diameter by 21 feet six inches in height, 
and processed at a temperature of 335°F. 

After being stripped of its gasoline content and 
cooled through the exchangers to 125° F., it is passed 
to a battery of Griscom-Russell Bentube sections, 
eight of which are used, having four passes, operated 
in series of twos. It is cooled there to an average 
temperature of 65° F. and passed to the lean oil vent 
tank, where it is picked up by a Worthington three- 
inch centrifugal pump, and discharged at a pressure 
of 200 pounds and at the rate of 265 gallons per min- 
ute. This pump is driven by a Terry turbine especial- 
ly designed to operate on dry gas, having an intake 
pressure of 190 pounds and operating against a back 
pressure of 15 pounds. The gas enters the turbine 
cold, and the unit is lubricated by applying an oil 
especially refined for cold gas drive. 

Gasoline vapors extracted from the rich oil in the 
evaporator, or still, are carried to the dephlegmator, 
60 inches by 21 feet six inches in size. This vessel, as 
well as the evaporator, is made to withstand a work- 
ing pressure of %5 pounds. The dephlegmator is 
maintained at 220° F. to control the end point and 
to prevent excessive use of mineral seal oil. The 
fractionated vapors lead to the Fluor cooling tower, 
25 feet by 65 feet, and are condensed in five Griscom- 
Russell Bentube sections, four of which are two-pass 
while the fifth is four-pass. Gasoline entering the 
make tank, or accumulator, runs 
on an average of 58°F. and is 
maintained under 20 pounds pres- 
sure. 

This raw gasoline is picked up 
at the accumulator by a Worthing- 
ton Hy-Vol reciprocating pump, 
also driven by high gas pressure, 
and delivered through the gaso- 
line exchangers to the fractiona- 
tor, or stabilizer, at 175 pounds. 
The column is 36 inches in diame 
ter by 49 feet in height, and de- 
signed for a maximum working 
pressure of 230 pounds. The ket- 
tle, or reboiler, placed on cor- 
crete cradles beside the stabil- 
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Cargray Corporation Natural Gasoline Plant, Carson County, Texas Panhandle 














izer, is 36 inches by 19 feet six inches with a maxi- 
mum working pressure of 225 pounds. The kettle is 
operated at 238° F., while the fractionator top is 
controlled to 100° F. Bottoms, stabilized gasoline, is 
drawn away and placed in storage, being passed on 
its way through the gasoline exchanger in counter 
current flow to the raw feed entering the fractionator 
column. The product leaving this column is 26/70 
grade, having an average gravity of 90° A.P.I., 30+ 
color, and is not corrosive. 

The average volume of gas passed through this 
plant during a day runs close to 114,000,000 cubic 
feet, having an average field test of 0.228 gpm. After 
being stripped through the absorbers, the residue is 
found to have an average content of 0.009 gpm. by 
charcoal test. Plant recovery shows that there is re- 
moved 0.361 gpm., indicating around 140 percent 
plant efficiency. Average daily net stabilized gaso- 
lime for the month of January was 42,700 gallons. 
During this period, 11,600 gallons of mineral seal oil 
was consumed, showing an operating loss of 9/10 of 
one percent. The average vapor pressure during this 
period was 25 pounds Reid. Gas processed for the 
month was 3,534,000,000 cubic feet, and the net pro- 
duction was 1,304,000 gallons. The production is 
Pumped through pipe line to Phillips Petroleum 
Company, where it is treated and further separated 
at the central plant at Borger. 


A very interesting feature of this plant layout and 
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operation, is the absence of water passing through 
the control section on the top of the fractionator. 
Just because water had been used at this point for 
sO many years, preparations were made to apply it 
to this installation, and not until the concrete founda- 
tion had been poured for the circulating pump was 
the change made. Then, Steve Neely, superintendent 
for Cargray Corporation, decided that he would not 
contend with the back breaking job of boring scale 
from the tubes of the control section, because of bad 
water conditions and took steps to circulate cold, 
rich mineral seal oil through the tubes instead of the 
usual water. 

The rich oil outlet line from the absorbers was 
tapped between the outlet flange and the liquid level 
control setting. A three-inch line was run over to the 
fractionator and tied in at the point where the water 
line was to be connected; then, a return line from the 
control section was laid to the rich oil line leading: 
from the absorber, and tied in on the down stream 
side of the liquid level controller. A %0-pound drop 
through the liquid level controller permits sufficient 
cold, rich oil to travel to the control section to main- 
tain any temperature required for efficient fractiona- 
tion of the gasoline. This application not only pre- 
vents scale from forming in the control section tubes, 
but makes use of the heat at the top of the fractiona- 
tor, and assists the heat exchangers to boost the tem- 
perature of the oil leading to the preheater. 
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Solvent Reactivation of Spent 


L. C. TRESCOTT 


NE advantage that percolation filtration holds 

over contact treating for the decolorization of 
petroleum oils is in the fact that the coarse percola- 
tion clays are comparatively easy to reactivate by 
burning the coloring matter off the clay. Even though 
the quantity of clay used to decolorize a given quan- 
tity of oil is often 10 times as great as the clay used 
in an equivalent contact filtration, the use of the 
percolation clay anywhere from three to 15 times, in 
many cases puts the two processes on an equal eco- 
nomic basis. The expensive contact clay is a dead 
loss and many times it carries a valuable quantity 
of oil. If, however, a successful method of reactiva- 
tion can be worked out, the initial cost of the clay 
will be reduced to a comparatively small item, and 
with the operating savings inherent to a well de- 
signed and efficiently operated contact treating plant, 
the use of fine clay should, from an economic stand- 
point, go far ahead of the older percolation method. 
And much of the future of the treatment of petro- 
leum oils by the contact method hangs on the suc- 
cessful development of a method of reactivation. 

Percolation clays may be reactivated a consider- 
able number of times by burning off the oil and the 
coloring matter on the clay. Naturally in the search 
for a reactivation method for fine clays the first 
moves have been in the direction which has shown 
such success on the coarser material. But even on a 
laboratory scale where the burning is done by electric 
heat under carefully controlled heating conditions, 
there have been few if any results shown. None 
have reached a successful industrial scale. 

From a strictly mechanical viewpoint the coarse 
clay does have a decided advantage. The compara- 
tively large particles burn off slowly. The open bed 
of granular clay as it flows over the hearths of the 
furnace gives a thorough contact with the oxidizing 
and cooling air and the temperature shown by the 
pyrometers at the various points bears some relation 
to the actual temperature of the clay particles at 
those points. With fine clays, particularly with the 
acid treated, high powered, clays of the softer tex- 
ture, we have particles of a microscopic fineness, and 
a clay which, even though charged with oil and color- 
ing matter is still an active catalyst toward oxidation. 
When such a clay particle is ignited it goes up in a 
flash. It reaches incandescence and a temperature 
far beyond that shown by the pyrometers. The mass 
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Contact Filter Cake 








T the request of The Refiner, L. C. Trescott 
has prepared a series of two articles dealing 
with the troublesome problem of reactivating spent 
contact clays. In the accompanying discussion the 
necessity, value, difficulties and possibilities of sol- 
vent reactivation are brought out. In Part 2 (to 
appear next month) the discussion will be centered 
around practical developments based on the ma- 
terial presented here. 

The author states that so far as the choice of a 
solvent and of a replacement agent is concerned, 
each case is a problem in itself. While the ideas 
advanced are of the “rough and ready” sort, they 
work. They underlie the whole matter of solvent 
reactivation of contact filter clays and, it is be- 
lieved, will assis@ in guiding those handling an in- 
dividual case. 

The purpose of this series of articles is not to 
describe a particular plan but rather to present an 
idea and to show its possibilities in such manner 
that it may be expanded in any way that the indi- 
vidual conditions require. 











flows like water over the hearths and there is little 
chance for proper cooling. Some sintering is bound 
to occur and if no other factor were to enter into it, 
this would be sufficient to account for a considerable 
loss in efficiency. In the nature of the clay itself 
lies perhaps the biggest reason for the failure of 
reburning in the case of fine clays. With coarse 
fullers earth it is necessary to give the clay a pre- 
liminary burning before it is charged to the filters. In 
this the surface moisture and a certain quantity of 
water of crystallization is driven off. When the fresh 
clay is charged to the filters it is in roughly the same 
condition as the clay which is reactivated by burning. 
The conditions under which the clay was first used 
are at least approximately duplicated in subsequent 
cycles when it is reburned and recharged to the filters. 


In a fullers earth we have a hard siliceous struc- 
ture, in whose action water of crystallization probably 
plays a small part. As a catalyst it is far less active 
than a fine, high-powered, acid treated clay. Its 
decolorizing action is almost entirely that of an ad- 
sorptive agent. There is every reason to believe that 
the outside surface of the particle really does most 
of the work; that there is a certain amount of the 
core of the 30-60 mesh clay which is available for 
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further work even though some of this outside sur- 
face goes out of action with each reactivation. 

In contact treating we use a vastly different pro- 
cedure. The clay is applied to the oil slightly dried, 
air dried, or it may be put on in the form of a clay- 
water mud. This is one material. The same fine 
clay, after it has been reburned, is bone dry, is with- 
out water of crystallization, and is partially sintered. 
Its mineral oxidizable portions have been oxidized, 
it may carry a quantity of fixed carbon, and it cer- 
tainly carries a considerable quantity of air in its 
pores. It is another material altogether from the 
fresh clay as it was originally used. It has been 
changed chemically and physically, and it has not 
even the possibilities of active material reserved in 
the core of the particle, for with a clay of the fineness 
generally used it is probably spent on its first use. 

In the world of minerals, particularly with the so- 
called gel minerals, are some whose composition 
varies only in water content, yet whose crystal form 
and physical properties differ widely. It is conceiv- 
able that in contact treated clays we may be dealing 
with a material of this sort, and as the water is 
gradually driven off a point is reached which repre- 
sents the highest activity of the clay. With a clay 
irom which all the water has been driven there is no 
possibility of reaching this point. 

Investigators have been too ready to assume that 
the water content of a clay is a matter of surface 
moisture only, and that it may be dried out without 
affecting the efficiency of the clay. If we start with a 
day that has been acid treated and left in the pulp 
iorm, and reduce the water content to various lower 
igures, making decolorization tests at various se- 
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lected points, we will find that the efficiency of the 
clay drops with the water content and that the de- 
colorizing power of a dry clay will be much lower 
than that of a pulped clay or of one which carries 
over 20 percent of water. The calcined clay will be 
very much lower. Further, it is not possible to bring 
a clay which has been thoroughly dried, but not 
burned, back to the original pulped clay efficiency 
by the addition of water. A calcined clay will show 
little or no improvement on the addition of water. 
On the whole it seems hardly reasonable to expect, 
even considering any deadening sintering action out, 
that a reburned clay of this sort should give results 
anywhere nearly equal to the original fresh clay. 
As a matter of fact 50 percent efficiency in a re- 
burned clay is good. There are a few clays which 
will give this figure, and one or two that will some- 
times go as high as 70 percent the first time, but 
they all drop off very rapidly on subsequent burn- 
ings. Of course there are trick methods of evalua- 
tion that will give just about any results the operator 
desires and which will fit those results to any curve 
from that of Freundlich’s adsorption equation to that 
of a pretzel, but after all there is but one way to 
determine true efficiency. That is, to replace the 
original clay in the process and under the same con- 
ditions with the reactivated clay. If the results are 
equal, the clay can be taken as 100 percent and we 
will need use nothing higher than plain common 
sense arithmetic to determine it. 

Solvent reactivation is simply a reversal of the 
mechanics of decolorization, or perhaps it is better 
to say of the adsorption end of decolorization. We 
have a clay which has been used and which carries 
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coloring matter in its pores, or deposited on the sur- 
face of its porous structure. The problem is to re- 
move the coloring matter which is held by adsorption 
and to put the catalytic qualities of the material back 
to where they were in the case of the fresh clay. 
The extent to which this is done will measure the 
efficiency of the reactivation. 

In the study of decolorizing clays and of the action 
of such clays on petroleum oils, many workers have 
put their material in such form as to fit it to the 
Freundlich adsorption curve, and let it go at that. 
As a matter of fact where a high powered clay is 
used, the catalytic action of the clay plays a far 
greater part in the decolorization of the oil than the 
adsorptive power. There will be a small difference 
in the weight of coloring matter adsorbed by any of 
the recognized decolorizing clays, but there is a de- 
cided difference in the character of the material that 
comes off the two clays. By its action the high 
powered clay concentrates the coloring matter; 
makes it more easily adsorbed. The material taken 
off such a clay bears little relation to the material 
which gave color to the oil. The clay which has 
treated Nujol, for instance, yields a black tar. If 
adsorption were the ruling factor we should be able 
to put this tar back into the Nujol and still have a 
white oil. While this is an extreme case, it repre- 
sents strikingly the general problem. With the above 
in view and considering that we have no method of 
determining the color of petroleum oils from which 
a quantitative, material interpretation can be made, 
it is hard to see how hitching the problem to the 
Freundlich equation is of any value. 

A conception of solvent reactivation held by many 
is that the coloring matter is dissolved off the clay 
by a suitable solvent. This is not entirely correct. 
In the first place the material held on the clay is 
adsorbed material. It has already been picked from 
its solution in a solvent and deposited on the clay. 
Adsorption is a selective process in which some 
substances are more readily picked up and on the 
other hand, more firmly held, than others. It will 
be seen that if a clay has picked up a substance from 
one solution, it will hardly give it up to another as 
a matter of simple solution. Some other element 
must be brought into the problem. 

Another fact about adsorption: If a clay already 
charged with adsorbed material be placed in a solu- 
tion carrying material which is more easily adsorbed 
than the material on the clay, this latter material 
will replace that already on the clay and drive it 
into the solution. This fact may not be universal, but 
it is certainly true of the action of clays, and of the 
coloring matter in petroleum oils. On it hangs the 
process of solvent reactivation of spent clays. 

From this it will be seen that two things are 
necessary: The coloring matter must be driven from 
the clay by some substance more easily adsorbed 
than itself, and it must be picked up by a solvent. 


This will explain the use of solvent mixtures, 
benzol-alcohol, benzol-acetone, etc., which are speci- 
fied in patents and other literature on the subject. By 
using a volatile replacement agent such as alcohol 
or acetone or water, it can be evaporated after the 
reactivation is completed, leaving the decolorizer in 
its fresh clay state. 

With petroleum oils the darker coloring matters 
from the heavier end of the crude are most easily 
picked up. The asphalts have an adsorptive value 
which is almost equal to that of alcohol. As they 
are easily adsorbed they are also hard to remove. 
They will replace on the clay materials from farther 
down toward the lighter end of the color scale. This 
possibly explains the so-called reversal of percolation 
filters where, after long running, a darker oil is taken 
off the filter than is being charged. 

On the clay side we have the natural clays of the 
fullers earth class at the low power end of the scale 
with the acid treated Bentonite clays at the high 
powered end. The action of a low-powered clay is 
essentially that of an adsorbent. There is some 
catalytic action when the clays are used at high tem- 
peratures, but apparently this is little compared with 
the same action in a high-powered clay. Such clays 
are comparatively easy to reactivate and the material 
extracted from them is usually a light tar. 

The high powered clays are much more difficult 
to handle, especially when they have been used on a 
cylinder stock or very heavy oil, and at a high tem- 
perature. Here we have not only the problem of re- 
moving the coloring matter, but we must maintain 
the activity of the clay. The material that is ex- 
tracted is a heavy tar; with some heavy oils it 1s 
right on the edge of coke. Naturally such a proposi- 
tion gives some real problems, both from the diffi- 
culty of driving it off the clay and from getting it 
into solution after it is driven off. 

From the foregoing these facts stand out: If, as 
common sense indicates, to get a real reactivation 
the clay must be carried back as nearly to its fresh 
state as possible, then there is little reason to expect 
a fine, spent contact clay, which has been burned to 
rid it of coloring matter, to give high efficiency. It 
is an entirely different material from the original 
clay and is lacking in many of the characteristics 
which give that clay its power. 

Second: In solvent reactivation there are two pri- 
mary operations: The coloring matter on the clay 
must be replaced by some volatile agent which is 
more easily adsorbed than itself. After this the color- 
ing matter must be picked up by a suitable solvert. 
In going ahead, solvent reactivation must not be 
thought of as merely the treatment of spent cake 
with a suitable mixture of solvents, but the essential 
function of each component of the solvent mixture 
must be kept in mind. 

In general the choice of a solvent (as against a re- 
placement agent) is a matter of economics. The 
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choice will probably lie between benzol and some 
form of solvent naphtha. Most other solvents will 
be eliminated by their cost or by the fact that they 
are unstable or unduly corrosive to extraction equip- 
ment. Carbon tetra-chloride combines both of these 
faults. It is an excellent solvent for use on heavy 
asphaltic matter, but the fact that on distillation it 
breaks down slightly to give a small amount of 
hydrochloric acid rules it out. 

Under some conditions it may be desirable to use 
a solvent in which the replacement agent will be 
miscible. Here it will be almost necessary to use 
benzol, as alcohol, acetone, etc., will not mix with 
naphtha. With the type of extractor that was de- 
veloped for this job, non-miscible mixtures may be 
used, so that in most cases a properly selected 
naphtha solvent will be satisfactory. 

If due care be taken in selecting a naphtha solvent 
this too may be easily and fully recovered. The dis- 
tillation of a naphtha suitable for this purpose is 
shown below. 


Over 194° F. 60% 259° F. 
10% 234 70% 262 
20% 239 80% 271 
30% 243 90% 286 
40% 248 Dry 340 
50% 255 


benzol picks up a certain amount of coloring matter. 
By using a very high naphtha, such as petroleum 
ether, an oil may be taken off the clay which 
will have as good color and quality as the fin- 
ished oil which came off the filters from this clay. 
Such a procedure is risky as a trace of moisture is 
likely to force coloring matter off the clay. Light 
petroleum ethers are expensive and hard to recover. 
It is better to extract this oil with the regular grade 
of solvent naphtha shown. The recovered oil may 
then be put into the stock just ahead of the filters. 
In this way chances of contamination may be 
avoided. 

If benzol be used as the reactivation solvent, this 
naphtha extraction may be put in as a preliminary 
stage as will be explained later. 

When naphtha is used both as an extraction and 
as a reactivation solvent, the extraction is begun 
with naphtha only, then when the stream is prac- 
tically oil free, the replacement agent is added and 
the reactivation begins. 

Probably the most important element of the sol- 
vent reactivation is the replacement agent. Some 
agents, alcohol, acetone, etc., work equally well on 
all cakes. Water is excellent in some cases, provided 
it is carefully used. Alkali solutions and soap solu- 

tions are easily adsorbed. 





3enzol has the advan- 
tage of a practically con- 
stant boiling point. It is 
easy to remove from the 
clay and is easily conden- 
sible. 

This will be satisfac- 
tory in most cases. There 
are times where the clays 
come from the heavier 
stocks and the extracted 
matter is very heavy that 
it is better to use benzol. 
Experimental work using 
a cracked naphtha of ap- 
proximately the above 
specifications should be 
of value, as this has 
shown some possibilities. 

The clay cake, as it is 
charged to the extractor, 
especially if it comes from 
the lighter oils and from 
a process in which it has 
not been given a naphtha 
wash on the filter, will 
carry some good oil. It 
will be desired to extract 
this separately and put it 
back in stock. For this 
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One of the Earliest Prints of Oil 
Production and Refining 





The secene shows oil production and refining previous 
to 1556. The cut is taken from “De re Metalica,” a 
book published in the year named, by Georgius Agricola, the 
whose name and book title indicate the Latin from 
which it was translated by Herbert and Mrs. Hoover in 
1912. A shows the spring, B bucket, C pot, and D lid. 
The prostrate man in the foreground probably is the 
original one overcome by the fumes from 
refining operations . 


They drive out the color- 
ing matter easily and 
cleanly, but unfortunately 
the alkali ruins the clay as 
a decolorizer. 

When alcohol, acetone, 
etc., are used with benzol, 
from 10 percent to 15 per- 
cent by volume of the re- 
placement agent is in the 
mixture. For bad cases a 
more or less constant 
boiling point mixture of 
benzol-alcohol is useful. 
In any case the strength 
of the alcohol should be 
95 percent or at least it 
should be rectified to a 
point where it is miscible 
in benzol. Weaker solu- 
tions of alcohol may be 
used but are likely to 
cause bad emulsions in 
the extractor. 

This formation of 
emulsions is the curse of 
extraction process. 
Once they form they cut 
off the solvent flow 
through the extractor bas- 
ket. They also cut off the 
penetration of the solvent 
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to the clay particles. In some cases it may be necessary 
to add 95 percent alcohol until the emulison breaks. If 
caught in time the extractor temperature may be 
raised and the excess replacement agent with the 
water be driven off. In any event every precaution 
should be observed to keep emulsions from forming. 

Emulsion trouble comes with alcohol when it is 
too greatly diluted, either through carelessness or 
from excess moisture in the cake. Generally the alco- 
hol which is taken off the clay in the final drying 
will be diluted to a figure between 30 percent and 
40 percent alcohol. This is handled in the manner 
to be shown later. What has been said of alcohol 
also applies to acetone and like compounds. 

Despite the warnings just issued against emulsions 
and the presence of water in the extractor, that 
same bad actor is one of the best and naturally one 
of the cheapest replacement agents that can be found. 
The formation of an emulsion, whether it be an oil- 
soap-water, or an oil-clay-water emulsion depends 
to a great extent on the proportion of water present 
at any time. The problem is then, to work the water 
into the clay, keeping its proportion at any time be- 
low the point where it will cause an emulsion. 

This operation is easily carried out. A little experi- 
menting will determine where the danger point lies. 
Water is then added to the batch in small quantities 
and at regular intervals, keeping always on the safe 
side. This can be done with either naphtha or benzol 
as a solvent and has the advantage that it leaves 
only one light material to be recovered. As the re- 
placement agent is usually expensive and more sub- 
ject to loss than the solvent, operation with water 
effects a considerable saving. 

Water has been successfully used on spent cake 
from oils as heavy as 70 secs. @ 210° F., Saybolt 
viscosity. In the case of a cake from a cylinder stock 
or a cake carrying considerable asphaltic matter, it 
may not penetrate fast enough to give reactivation 
in a reasonable time. 

In some cases it has been found possible to get a 
fair reactivation on a cake that has been stored in 
the open, by a naphtha wash alone. Here the cake 
has weathered and has absorbed moisture which acts 
as a replacement agent. It goes on the clay leaving 
the coloring matter in a condition to be picked up 
by the solvent. Too much water may be in a mix of 
this kind and some care must be taken to prevent 
emulsions. 

While the extraction of the oil from the clay can 
generally be completed in from one half to one hour, re- 
activation is a much longer process. It takes some 
time for the replacement agent whether it be alcohol, 
water, or some other material, to penetrate the clay 
and drive off the coloring matter. The operation is 
speeded by heating and the extractors are generally 
carried at a temperature of from 160° to 180° F. 

There are two secondary operations necessary in 


the reactivation of a high powered clay. It is not 
necessary to apply them continuously but only when 
the efficiency falls off. The water content of the 
clay generally holds at a satisfactory figure. A drop 
in efficiency may come from a loss of proper mois- 
ture content, and occasionally steam may be ad- 
mitted to the body of the dryer. The water content 
will then adjust itself. The drying, as will be shown 
later, is carried out at a reasonably low temperature 
and under a vacuum. This does not have the bad 
effect on a clay as does the higher temperature burn- 
ing or drying. Probably the fact that the water of 
crystallization is undisturbed accounts for the ease 
with which the water content may be regulated. 
There is no great need to be concerned over this 
water content except that when a clay loses efficiency 
it is one of the things that should be looked into. 


The catalytic value of a fine clay is in some meas- 
ure indicated by the pH value of the clay. At least 
it has been shown that when the pH value of a fine 
clay varies from a certain normal range peculiar to 
that clay, the efficiency falls off. It may be argued 
that there are no theoretical grounds for a connec- 
tion between the activity of a clay and its pH value, 
but the fact remains that if the efficiency of a clay 
falls off and the pH value changes, many times the 
efficiency returns if the pH value be brought back 
to normal. 

The pH value of the clay is taken by leaching a 
sample with a little distilled water, then determining 
the pH value of the solution by any of the regular 
methods. The normal value may be taken as the 
value which is shown by the fresh clay. This will 
vary with different clays and with clays of the same 
general nature, but clays from the same sources will 
hold to a fixed narrow range. 

When the pH value does change, that is when it 
increases, it may be brought back by the addition 
of a little weak acid, or better still, by treatment 
with a weak solution of an acid salt such as alum- 
inum sulphate or a bisulphate. A small quantity of 
a solution of 15 percent to 20 percent strength may 
be added to the extractor well toward the end of the 
reactivation. The amount to be added will be de- 
termined by experiment with the particular clay 
being treated. 

The clay used and the oil which it decolorized have 
a considerable influence on the ease of reactivation. 
In general it may be said that low power clays are 
easy to bring back. This is reasonable enough from 
the fact that the coloring matter on a low powered 
clay is less concentrated and of a more easily re 
placeable type than that deposited in the action of 4 
high powered clay on an oil. For the same reason 
clays which have been used on the lighter grades of 
oil are easier to reactivate than those which have 
been used on the heavier oils. 

If clays from oils which are acid treated and net 

(Continued on page 122) 
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PART II 





HIS discussion applies to high pressure recti- 

fiers such as are now in general use for the 

| stabilization of natural gasoline. In a subsequent 
article, rectifiers such as are used for the prepara- 
tion of special fractions and of substantially pure 
hydrocarbons will be discussed. 








AY intelligent basis of design for engineering equip- 
ment may be arrived at only after an intensive 
study has been made of the general aspect of the field 
in which it is to function. In addition, an analysis must 
be made of the specific duties both immediate and an- 
ticipated. Despite the fact that natural gasoline plant 
equipment is rapidly becoming standardized along con- 
ventional lines of design, there are still variations be- 
tween individual plants, necessitating the use of special 
construction based upon engineering study. Proper co- 
ordination of all equipment is essential to the successful 
operations of the individual pieces of equipment. The 
plant as a whole is one operating unit and any deficien- 
cies in the complete circuit will be reflected in all the 
apparatus. As the rectifier is usually the final impor- 
tant piece of equipment in the circuit it falls heir to an 
accumulation of difficulties from all points throughout 
the system. Operators are frequently too prone to lay 
a major proportion of their difficulties to faults in 
rectifier design. However, be that as it may, it is also 
true that there often is justifiable reason for complaint 
against this piece of equipment. 


COOPERATION AND COORDINATION 

The rectifying system layout and the rectifying equip- 
ment design should be based upon the maximum antici- 
pated operating requirements. This is a difficult task 
and necessitates the expedient of using a large safety 
factor relative to capacity. However, such practice is 
not in general foreign to the engineering profession and 
therefore should cause no qualms to the designer other 
than the fear that his firm may lose the bid through 
needless increase of cost. It would arbitrarily appear 
that a safety factor of 50 percent over the rated capacity 
should be allowed with the understanding that for all 
requirements above this amount an additional column 
would be required. This, however, would not apply 
‘0 plants where it can be ascertained that the maximum 
production has been reached or passed. In such cases 
the use of any safety factor would be unpardonable. 
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DESIGN OF High Pressure 


ectifiers 


I. N. BEALL 


Chemical Engineer 


The best results are obtained where there is full coop- 
eration between the natural gasoline plant management 
and the company supplying the equipment. After the 
rectifying unit designer has been supplied with full 
information as to actual plant conditions, he should then 
be in a position to make recommendations for changes 
in general plant operating procedure with two ends in 
view, (1) to gain the favor of the purchaser by reason 
of increased income due to an increased and better qual- 
ity production, and (2) to reflect credit upon his own 
concern and upon himself by giving the rectifying unit a 
fair set of operating conditions. The value of such coop- 
eration cannot be over-emphasized as it is useless to at- 
tempt the nth degree of design accuracy using inaccur- 
ate information. For example, what: good does it do 
to calculate and design a rectifying system based upon 
so many gallons of raw stock analyzing so much 
methane, ethane, propane, butane, pentane, etc., to 
manufacture so many gallons of a specified product, 
unless it is substantially certain that within reasonable 
limits the quality and quantity of raw stock to be proc- 
essed at noon will be the same as that which will be 
processed at midnight? 

Many difficulties laid to the rectification system are 
due to an inadequate and poorly adjusted accumulation 
and feed system. In most plants 24 hours accumulator 
capacity should be a minimum fequirement and these 
should be hooked in parallel rather than series arrange- 
ment. Inconsistencies should be ruled out. However, 
a uniform variation is to be anticipated due to gradual 
changes in gas supply but this variation does not as a 
rule occasion major operating difficulties. The rectify- 
ing system, should be given a chance to function in ac- 
cordance with the purpose for which designed. 


PROBLEMS AND CALCULATIONS 


Assuming that a reasonable set of operating condi- 
tions -have been assured the designer equipped with the 
best data available may begin his calculations. Some 
problems and methods for their solution will be given as 
illustration. As only the general principles can be of 
general value arbitrarily selected data are assumed. By 
way of illustration let us say a plant has available 50,000 
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gallons per day of raw accumulator stock from which it P; = V.P. of CsHis (normal) at 150°F. = 36 Ibs. ats. one 
Ps = V.P. of CoHu at 150°F. = 14 Ibs. ats. twee 






























































is desired to manufacture the maximum quantity of X,, Xs, Xs, etc., correspond to the respective and fractions 

Grade A natural gasoline. The following data is as- of methane, ethane, propane, etc. The 

sumed as available for a period of 48 hours representa- Py 5000 a Pi ea t by 

> ‘ oa 2S = 30. 5 : as as SS a ZY, 

tive operation. @ 162 soil - F colu 
1. Quantity Raw Feed per 24 hours—50,000 gallons. P, 860 P, ture 
2. Specific Gravity of feed =— = 50 ;1— = — 430 dra\ 
3. Total Pounds (Gal. x 8.34 x sp. gr.) T 162 T at 
4. Accumulator Pressure lbs./sq. in. p 338 Pp mt 
5. Accumulator Temp. ° F. —_ — 208-1 ee: 1.08 and 
6. Vapor Pressure Curve 60°F. to 300°F. ae 162 a a eS a eee /' 
7. Analysis (48 hr. representative sample.) ‘ 6 7 posi 

a. Methane 11.5 percent. P, 145 P, 

b. Ethane 14.0 percent. set <eeet = 090 ;51— — = + 0.10 

c. Propane 26.0 percent. T 162 re 

d. Isobutane 8.2 percent. T 

e. Butane 10.0 percent. Ps = 106 ae Ps 7 0.35 | 

f. Isopentanes 6.0 percent. Pas > 0s 5b — Ps + 0.35 Ib. 

g. Pentane 9.0 percent. ; 16 - of & 

h. Hexanes and higher 15.3 percent. P. 44 P, , 

8. Specifications requirements for product. —_ = = 027 ;1—— = + 073 no! 
9. Cooling Medium and temperature. 7 162 7 prim 
10. Heating Medium (Usually steam.) p %6, Pp 
11. Raw Stock Accumulator Capacity. Oe as a 02 :1—-—=+ 07 
OPERATING PRESSURE 7 162 7 
Using the analysis given the operating pressure may Ps 4 one +1 me 0.91 
be calculated as follows: 7 WwW - m7 
a TI 
. Distillate Mol STEP 2 he 
Hydrocarbon Mols Mol Percent Mols_ Percent The equation for this step is: the 
Methane ¢ e8eeeceses ef 19.3 100X% 100 X name 
ae 14.0 20.1 — I 
SE s. déskeees tx .. .26.0 43.6 LL(M—P wwe 
IN 5 Nossiccisccess Ge 17.0 “ * diac = isobt 
PR aa 10.0 24.8 7 as so th 
—" Le ae = ys Where X is the mol fraction of a constituent, L=Mol % liquid. tie 
—_i 152 38 Substituting the values from Step I, try L= 9%. ; , 
«ve '_ @# fe © ee ewe ee — . 83 
Let it be assumed that an operating temperature of 100 X 11.5 : 
85°F. may be continuously maintained in the reflux (1) I "1 ee 
condenser. Then assume that all ethane and heavier is 
" 100 Xz 14.0 
to be condensed. . (2) = — 0.0445 
X3 = Mol Fraction butane in kettle product. L 530 — 215 
Xs = Mol Fraction isopentane in kettle product. 
X4 = Mol Fraction pentane in kettle product. 100 X; 26.0 
Xs = Mol Fraction hexanes in kettle product. (3) Se — = 0.1687 ¢ 
or. = Operating pressure in lbs. absolute. is 208 — 54 x 
en 
x 4 X. X; 100 X4 8.2 X 
. le seers ls: careas ale )= (4) = — = 0.0862 
P; P; P, P; i # 90 a a xX 
Where Ps, Ps, Ps and Ps are the corresponding vapor pres- 100 X; 10.0 
sures of butane, isopentane, pentane and hexanes at 85° F. (5) — = 0.1205 
Substituting values .and solving for 3 65 + 18 ¢ 
0.201 0436 0.170 
T ( es . —— a 100 Xs 6.0 = Allo 
610 145 60 (6) a = 0.0952 conder 
7 = 162 lb. absolute. L. 27 + 36 
162 — 15 = 147 lb. gauge operating pressure. 100 X; 90 : 
VAPORIZATION OF FEED (7) eae +3 = 0.1475 
The vaporization of the feed and the gas and liquid a ; 

,° ; r Subst}: 
compositions are calculated in three steps. The operat- (8) 100Xs 15.3 — 9.2785 substi 
ing pressure for the column and the operating tempera- L 9+ 46 — (« 
ture for the reflux are now known or determined. The ‘ 

“ty lige rs ee ce +s all Adding equation Nos. (1) + (2) + (3) + (4) + | 
feed stock enters the column from the heat exchanget (5) + (6) + (7) + (8) = 0.9463 (0 
at say 150°F. - J ; basis 
: STEP 1 As the sum of these equations is less than the value selected, 
: a li Po ier L is too high. Try L = 40. As 
= noe bd 4 pe! ot lig ~~ = Substituting L = 40 in place of 50 there results = 12 
Ps = V-P. of CsHs at 150°F. = 338 Ibs. ats. 100X oa 
P, = VP. of G.Hw (iso) at 150°F. = 145 Ibs. ats. aroma at , 
Ps = V.P. of CG.Hw (normal) at 150°F. = 106 lbs. ats. L Set th 
P, = V.P. of CsH (iso) at 150°F. = 44 Ibs. ats. The sum of all these equations using L = 40 is greater that 
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one so the value L = 40 selected is too low. Interpolating be- 
tween L=40 and L= 50 
L= 42 approx. ry 


' Therefore the feed will be 42 mol percent liquid an 
by difference 58 mol percent vapor as it enters the 
column at 150°F. By solving for different tempera- 
tures of feed in the manner illustrated a curve may be 
drawn from which the percent liquid and percent vapor 
in the feed entering between the limits of total liquid 
and total vapor may be read. For every change of com- 
position, however, a new curve must be plotted. 


REFLUX 


The operating pressure has been determined as 162 
lb. per sq. in. and an effective condenser temperature 
of 85°F. has been arbitrarily selected. Assuming that 
no methane will be condensed the composition of the 
primary reflux may be calculated. 

610 X2 = 0.201 x 162 x 100 
X2 5.4 % ethane 
145 X; = 0.436 x 162 
Xs = 48.7 % propane 
60 X. = 0.170 x 162 
X; = 45.9 % isobutane. 

The minimum reflux ratio may be approximated on 

the basis of the two key constituents of the feed, 
| namely, between butane and isobutane, as butane is the 
lowest boiling constituent desired in the product and 


LU Il 


isobutane is the highest boiling point component desired 
in the overhead vapors. The equation for this calcula- 
tion has been given by Fenske (J.I.E.C. May, 1932, pp. 


483) on 


(o" 


(cP ) min. = Minimum reflux ratio. 


iquid 


¢ = Volatility ratio butane to isobutane. 


A == Mol fraction of component A in condensate. 
Xe 
A = Mol fraction of component A on feed plate. 
Xe Xr 
Band B same as above for component B. 
V.P. of Isobutane at 150°F. 7200 
¢ = — == 1333 
V.P. of Butane at 150°F. 5400 


Allowing for 5 percent of the butane as remaining in the 
condensate and overhead distillate 
Xe Xe 
A 0.459 B 05 














Xr Xr 
A 0.082 B 110 


.05 
1.333 ) 
10 


(0/P) min. = 14.7 or a reflux ratio of 15 to 1 on the 
basis of isobutane-butane. 


Substituting 


| 0.459 
0; P) mn = — 
1.333—1 0.082 








lected, 
As the feed contained 8.2 mols of isobutane 8.2 x 14.7 

= 120.5 mols of isobutane will be returned as reflux 

fa proportionate amount in mol percent in order to 


: get the required separation. 
r that 
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MINIMUM PLATES AND MAXIMUM REFLUX 


The minimum number of plates above the feed may 
also be approximated on the basis of the two key com- 
ponents by use of the equation given by Fenske. 


Xn Xi 
A A 
= ¢ N—1 
Xx Ai 
B B 











Xi 
= Molal ratio of A to B on any plate. 
Xa 
B 
Xw 
A 
— = Molal ratio of A to B, on any plate N plates re- 
Xn moved from the first (in this case the condenser 
B will be taken as the Nth plate and the feed plate 


as Plate 1.) 


15/ N—1/ 82 
(7 J ass ( ) 
J. 100 


(1.33)*+ = 18.3 
(N — 1) log 1.33 = log 18.3 


1.26245 
| = Fen 
0.12385 


N = 13 plates approximately above feed plate. 


Calculating on the basis of the permissible isobutane 
in the kettle product the plates below the feed may be 
approximated in a similar manner. 

As a rule it is better practice to introduce a partially 
vaporized feed to the column at some point in the col- 
umn intermediate between the top and bottom plates. 
There are usually a number of points where the feed 
may be injected, that is, there are a number of potential 
feed plates. The object is to inject the feed in such a 
state of partial vaporization and at such a point that the 
load on the column is equally distributed between the 
fractionating section and the stripping section. The feed 
after passing through the preheater enters the column 
where the vapors pass upward and the liquid passes 
downward. The kettle serves to keep the temperature 
gradient high from the bottom plate to the top plate of 
the exhausting section. In other words, the purpose of 
the trays above the feed plate is to separate the less 
volatile desirable components from the more volatile 
undesirable components whereas the function of the 
exhausting section is to strip the more volatile constitu- 
ents from the less volatile constituents. 

With total reflux that where there is nothing passing 
from the column the number of plates becomes a mini- 
mum. With an infinite number of plates the reflux is 
a minimum. The actual number of plates in a column 
is determined by practical considerations but they are 
between the number required at minimum and total 
reflux. 
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Vapor Pressure of 


Lean Absorption Oil 


Proceedings C.N.G.A., Volume No. 2, February, 1930 


R. R. CRIPPEN and F. N. LAIRD 
The Texas Company of California’ 


OR some time there has been an apparent need 

of an apparatus for determining the true vapor 
pressure of lean absorption oils. Mr. Kremser has 
adequately stated the need of a good vapor pressure 
method in his paper presented before the California 
Natural Gasoline Association, in which he says, “The 
lean oil vapor pressure is, therefore, a convenient cri- 
terion of stripper performance and of the losses due to 
imperfect stripping. The vapor pressure referred to is 
that of a gas free sample. Care must be taken, there- 
fore, to eliminate the effect of dissolved gases, either 
by applying suitable corrections or by choice of a 
method which is little affected by the presence of 
fixed gases.” 





‘Before the February 1, 1934, meeting of the California Natural Gas- 


oline Association, Los Angeles. 
2 Boyd and Jones, Pet. Eng., Sept., 1930, page 40. 
3 Squire, Proceedings C.N.G.A., Vol. V, No. 12. 
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VAPOR PRESSURE 
APPARATUS 
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Various types of apparatus for determining vapor 
pressure have been developed.** In general they 
have been of the air-equilibrium type. A vapor pres- 
sure determined by this type of apparatus is far 
from a true vapor pressure, and is of little value in 
engineering calculations. However it might be used 
for plant control work. 


FUNDAMENTAL PRINCIPLES USED 


In considering the design of an apparatus for de- 
termining true vapor pressure one must provide for, 
first, complete deaeration ; second, complete dehydra- 
tion, and third, efficient mixing of vapor and liquid 
in order to maintain equilibrium conditions. Briefly, 
these problems are solved as follows: 

The problem of deaeraton is a comparatively 
simple one. In our work with the standard C.N.G.A. 
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ENLARGED VIEW OF POT A 
AND CONNECTIONS 


FIGURE 1 
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column we have found it to be a simple matter to 
make a cut between air and any hydrocarbon above 
methane. Probably it is not correct to say a “cut,” 
since this implies fractionation. As a matter of fact, 
it is actually employing a principle used by Shepard 
and Porter* and by Bridgeman, Aldrich and White.® 

The vapor pressures of all components at liquid air 
temperatures are so low that air can be pumped off 
without losing any appreciable quantity of the hydro- 
carbons, the one exception being methane. 

The problem of dehydration is rather a compli- 
cated one. Several standard drying agents have been 
tried, but failed to work on certain oils. The problem 
was finally solved by the use of a special drying 
paper* used in drying transformer oils. 

The question of intimate mixing of vapor and 
liquid has been solved by Mr. Squire in his true 
vapor pressure apparatus.* He used a high speed 
propeller which pulls the vapor down into the mix- 
ture and spreads the vapor, in the form of small 
bubbles, throughout the liquid. 


APPARATUS 

The general layout of the new apparatus is shown 
in Figure 1. To simplify matters no clamps or sup- 
ports are shown. 

The pot “A” is a standard 200 ml Pyrex round 
bottom flask with a No. 20 TS (Standard Taper) 
ground joint “G” attached. These flasks may be 
purchased from any laboratory supply house. The 
ground glass joints with the TS are all interchange- 
able so that if one part is broken it can be replaced 
without buying a complete new joint. The other part 
of the ground glass joint is attached to the deaerat- 
ing column “D.” A mark indicating 200 ml is etched 
on the pot so as to obtain the same size sample for 
each determination. 


The ground glass joint “F” is sealed onto the flask 
“A” as shown. This is a No. 7 TS joint and is used 
for the introduction of the thermocouples. A 6 mm 
0.D. piece of glass tubing is sealed through the upper 
part of the glass joint so that it extends into the 
flask about 20 mm and out of the flask about 40 mm. 
This tube is filled with DeKhotinsky cement after 
the thermocouples are put in place. A small piece of 
cork is located in the end of the tube that goes into 
the flask, in order to hold back any cement that tends 
to flow when it gets hot. 


Che 7 mm tubing “B” is sealed on opposite “F” 
lor the introduction line “T” and manometer con- 
nection “O,” 


The agitator is housed in an 18 mm. O.D. Pyrex 
test tube sealed onto the bottom of the flask. as 
shown. This part of the construction is most im- 
portant and somewhat difficult. The stirrer consists 


———s 
*Ind. Eng, Chem., Vol. 15, page 1143, 1923. 


AE. Journal, Vol. 24, page 490. 
Manufactured by Carl Schleicher and Schull of New York. 
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of a rotor “N” from an induction motor turned down 
to fit the glass test tube. One end of the shaft is 
housed in a glass tube “U” with a thrust bearing 
“Q” and the other end has a four-blade propeller 
“T.” The field “H” of the motor is ground out so 
the test tube will fit into it. This arrangement solves 
all bearing and packing gland troubles, since there is 
no connection between the outside and inside of the 
apparatus. 

The deaerating column “D” is of the conventional 
fractionating column design only much smaller. It 
is of the vacuum sleeve jacket type for flexibility, 
and has a condensing section of 75 mm and a frac- 
tionating section of 225 mm. A set of three junction 
thermocouples are sealed in the top of the column so 
that the junctions reach the middle of the condens- 
ing section. The stopcock “E” regulates the rate at 
which the sample is deaerated. The condenser bath 
is of the dry type and liquid air is added directly to 
it. This arrangement cuts down the liquid air con- 
sumption and allows rapid cooling and warming. An 
ordinary sample can be completely deaerated in from 
10 to 15 minutes with not over 150 ml of liquid air. 

The dehydrator “V” is made up from half-inch 
I.D. glass tubing. It is filled alternately with clean, 
dry absorbent cotton and 9/16-inch disks of the spe- 
cial filter paper. 

The manometer is of the ordinary open end type 
with a constant leveling device. A short piece of 22 
gauge nichrome wire “C” is sealed into the manom- 
eter as shown. The end of the wire is filed to a 
sharp point so that it is possible to bring the mercury 
level to the same point each time. 

The leveling device consists of a set of bevel gears 
“L” actuated by the shaft and wheel “M” which in 
turn actuates the screw “K” which raises or lowers 
the mercury reservoir “J.” Rod “P” acts as a guide. 
With this system it is possible to adjust the mercury 
level at “C” always the same and take the pressure 
reading on the other leg of the manometer to within 
0.1 mm with a vernier scale or within 9.5 mm with 
the naked eye. 

Temperature readings are taken with a set of three 
junction thermocouples calibrated to within 0.2° F. 
Double pole, double throw switch “S” allows tem- 
peratures to be read on the millivolt meter “R” both 
from the pot and the top of the deaerating column 
“DPD.” The millivolt meter is of the conventional type 
instrument used with C.N.G.A. standard analytical 
unit. 

PROCEDURE 


First the apparatus is completely evacuated 
through stopcock “E” and tested for leaks. The 
mercury level is adjusted to “C” and the reading 
taken on the other leg of the manometer. This is the 
zero reading of the apparatus, and all readings taken 
afterwards are corrected to this zero reading. If 
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during a determination the barometric 
changes, the change can be allowed for by changing 
the zero reading. The system is evacuated down to 


pinch clamp “W.” 


pressure 


There are two types of sample which might be 
introduced into the apparatus, 1.e., pressure sample 
in a bomb, or atmospheric in an open container. The 
first type is, of course, preferred. It is introduced 
into the apparatus by water displacement through 
the rubber connection “\W.” This is accomplished 
by closing pinch clamp “T” and admitting oil into 
dryer through “W” until the dryer is filled with oil. 
The pressure on the dryer is estimated by the size of 
bubble left in the closed tube “Y” which has its open 
end on top of the last layer of cotton in the dryer. 
It is easier to dry oils if a slight pressure above 
atmospheric is maintained on the dryer. The atmos- 
pheric sample, in an open container, is poured into a 
250 ml graduate. A piece of six mm glass tubing is 
attached to the dryer at “W” and the graduate of oil 
arranged so that the end of the glass tubing is im- 
mersed to the bottom of the graduate. The pinch 
clamp “T” is closed and “W” slowly opened to allow 
the oil to fill the dryer as in the pressure sample 
procedure. Atmospheric pressure is the driving force. 

After the dryer has been filled, by either method, 
pinch clamp “T” is slowly opened and oil allowed 
to enter the pot. The rate through the dryer is main- 
tained at about two ml per minute for the average 
oil. Some oils may be introduced much faster, others 
much slower. The operator learns by experience the 
length of time required to completely dehydrate. 

When the 200 ml mark has been reached, pinch 
clamp “T” is closed and pressure is released on the 
bomb. The dryer may now be detached or left idle 
until the run is completed. 

The agitator is then started and the sample heated 
until boiling takes place. The agitator will naturally 
heat up somewhat due to slight friction and the field 
coils will add enough more heat to effect fairly good 
boiling. The condenser bath is then cooled with 
liquid air to as low a temperature as possible. Then 
air and non-condensibles are pulled out through stop- 
cock “E,” at a slow rate. 

The deaeration is complete when no more vapor 
may be taken off. If the oil is very lean, the reflux 
will freeze near the top of the column. If the oil has 
a comparatively large amount of light fractions pres- 
ent the reflux will cover the full length of the column 
and the oil boils considerably. But as long as the 
slow rate of take-off is maintained and the condenser 
kept as cold as possible, no hydrocarbons, except 
some methane, will be lost. 

When the deaeration is complete the top tempera- 
ture is raised by blowing dry air into the liquid air 
section of the condenser until all reflux disappears. 
The pot “A” is immersed in ice water and cooled 
down to around 40° F., or about 10 to 15° F. cooler 
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VAPOR PRESSURE, mm. Hg. 
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FIGURE 2 


Effect of vapor to liquid ratio on 
vapor pressure. 


than the first temperature reading desired. The agi- 
tator is then started and in about 30 to 45 seconds 
equilibrium between liquid and vapor is obtained 
and temperature and pressure readings are taken. 
Of course the temperature will gradually rise and 
the pressure will correspondingly increase. As long 
temperature are taken 
will not 


as readings of pressure and 
simultaneously the rise in temperature 
bother, since such readings will always be taken 
under equilibrium conditions. This has been proven 
by maintaining a constant temperature and compar- 
ing it to a run made with rising temperature. The 
temperature rise can be controlled by jetting com- 
pressed air over the field coils in varying amounts. 
In fact any temperature from atmospheric or higher 
may be maintained very closely in this way. The 
natural rise in temperature with the instrument used 
was about four degrees per minute. The range of 
temperatures taken was usually from 70 to 190° F- 
It is possible to extend this range considerably 
either way. 


EFFECT OF VAPOR TO LIQUID RATIO 
3efore it is possible to accept this method as yield- 
ing true vapor pressures, the effect of vapor space 
must be established. This was accomplished by 4 
series of tests made with three different types of oils 
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TABLE 1 











Dry Ice Liquid Air 
Temp. f a’ daoaan on f Ly Goenene i on 

ae mm Hg mm Hg 
70 3.0 3.0 
80 3.9 D0 
vO 4.0 4.0 
100 4.6 4.6 
110 5.3 5.3 
120 6.1 6.1 
130 7.1 7.0 
140 8.1 8.0 
150 9.3 9.2 
160 10.6 10.5 
170 12.2 12.0 
180 14.2 13.9 
16.3 15.7 





and their vapor pressures recorded at varying vapor 
to liquid ratios. The results, as plotted in Figure 2, 
It appears that any results obtained 
on an apparatus of vapor to liquid ratio of one to 
one would be accurate to within 10 percent while 
anything with a ratio of below 0.5 to one would be 
within three percent. All of the results presented 


are self-evident. 


in this paper were obtained with a ratio of 0.37 to 
one. 
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Lean oil vapor pressure curves. 
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FIGURE 4 


Use of apparatus for determining 
heat exchanger leaks. 


REPRODUCIBILITY OF RESULTS 

The usefulness of any apparatus, such as this, is 
dependent, to a large extent, upon the ability of 
operators to check themselves and to check each 
other. The reproducibility of results on this appa- 
ratus appears excellent and seems to depend solely 
upon the complete deaeration of the sample. With 
very little practice this phase of the operation can 
Table 
tained on the same oil run twice, deaerating once 


be easily mastered. 1 shows the check ob- 
with dry ice and second time with liquid air in the 
condenser bath. 


PRACTICAL APPLICATIONS 


The uses of a true vapor pressure method are 
many and varied. Of course the chief one is to main- 
tain information on lean oil vapor pressure as reflect- 
ing plant operating conditions. Excellent curves are 
obtained with this method. Figure 3 is an example 
of several different vapor pressure lean oils. 
Figure 4 is an illustration of the method used as a 
Although the 
curves may seem far apart, and the leakage might 
As 


small a percentage as 0.2 percent hexane would give 


check on heat exchanger leakage. 


appear to be considerable, such is not the case. 
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this difference in vapor pressure. Hence it is readily 
realized that the sensitivity of this apparatus is very 
high. 

Its uses in development work are practically un- 
limited. One such application will be given in a later 
paper from this laboratory. 

On account of the fact that more than one reading 
is taken, results can be checked more closely. In- 
stead of taking just one temperature and pressure 
reading and assuming this to be correct, as most 
methods do, a series of points are taken in this case, 
thus canceling the effect of one or two bad experi- 
mental errors. Therefore, the vapor pressure at any 
temperature is an average result from many de- 
terminations and its accuracy is more distinguish- 
able than a single reading would be. 


Viscosity of 


ISCOSITY is an important factor in solving many 

engineering problems requiring the application of 
fundamental theories and laws of fluid movement that 
confront the petroleum and natural-gas industries, states 
the United States Bureau of Mines in a recently issued 
technical paper, in which is described an apparatus and 
method for determining the viscosity of natural gas. 

Until recently viscosity has been accorded relatively 
little weight in the solution of natural-gas problems, and 
few pertaining data have been published. However, 
research has shown that it is frequently desirable and 
often necessary to have a numerical value for the vis- 
cosity of the gas under consideration. 

The theoretical and mathematical treatment of the 
subject of gas viscosity and the laws governing its be- 
havior are exceedingly complex, especially for natural 
gas. Accordingly, after giving reference to the avail- 
able literature on the theory of liquid and gas viscosity, 
the authors, W. B. Berwald and T. W. Johnson, in clear 
and nontechnical language, have given a brief discussion 


SUMMARY 

An apparatus and procedure have been developed 
for determining the vapor pressure of lean oils, or 
any single component thereof, which appears to yield 
values closely approximating the absolute. Its ac- 
curacy appears well within 2 percent; reproduci- 
bility of results appears excellent and the time in- 
volved is not prohibitive to its use as a routine or 
control test. Its present effective range is 0.1 to 1000 
mm mercury absolute. Cost of apparatus is reason- 
able and operation is relatively simple and econom- 
ical. 

It is presented with the hope that its eventual de- 
velopment into an accurate and adaptable tool in 
research and development, as well as routine and 
control work, will be accomplished through study 
resulting from its general use in the industry. 


Natural Gas 


on the viscosity of fluids; to show from the data of 
previous experimentors that the same general laws of 
fluid motion apply to an analysis of the flow of either 
liquids or gases; and to develop a method from these 
general laws of fluid motion for measuring the viscosity 
of natural gases sufficiently accurate and practical for 
use in natural gas engineering work. 

The data developed by Berwald and Johnson pertain- 
ing to the viscosity of pure gases and gas mixtures (in- 
cluding 25 natural gases), and the effect of temperature 
and pressure on gas viscosities, have been presented in 
convenient tables and charts. In addition, the applica- 
tion of viscosity data to analysis of some gas-engineer- 
ing problems is shown. 

Copies of Bureau of Mines Technical Paper 555, 
“Viscosity of Natural Gas,” by W. B. Berwald and T. 
W. Johnson, may be obtained from the Superintendent 
of Documents, Government Printing Office, Washing 
ton, D. C., price five cents. 
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Tests Show Reclaimed 
Lubricating Oils Need Analysis 


J. H. POUND 


Professor of Mechanical Engineering, Rice Institute 


OW to decrease the waste of 
crank case lubricating oil is a 
problem which has interested many 
owners of internal combustion en- 
gines, both stationary and automo- 
tive. Continuous purification would 
be an ideal method if it could be de- 
veloped. Unfortunately, such at- 
tempts have not yet proved satisfac- 
tory, although incomplete purifica- 
tion by filtering out solids is common 
enough. Until the continuous re- 
moval of liquid impurities can be 
worked out, the correct properties in 
the crank case oil apparently must 
be maintained by draining and refill- 
ing the crank case periodically. 
But many men believe that new 





HEN selling meets _re- 

claimed oil it is just to 
ask — what kind of oil is re- 
claimed oil? 


Until an analysis has been 
made the man who offers this 
oil does not know what kind 
of oil it is. The buyer is in 
the dark until the product has 
been through the testing equip- 
ment. 

Thus reclaimed oils are 


clouded in doubt. 
holds a sales advantage that 


New oil 


can not be discounted, provid- 
ed its sellers are familiar with 
its specifications and further- 
more knows the dangers of re- 


something like this: “Assuming that 
the reclaimed oils do have the same 
initial properties as new oils as 
shown by the common laboratory 
tests, will they really prevent wear 
and power loss as well as new oils? 
I am convinced that such-and-such 
a new oil is satisfactory when dis- 
carded and replaced at certain inter- 
vals; but when it is reclaimed and 
used again, may it not actually 
break down more rapidly on second 
use, in spite of theory? Or if the 
theory really is good may not the 
reclaimed oils last even better than 
new oils?” 
Answers to these questions based 
on experimental data seem not to 


oil is not essential for this purpose. 
They think that crank case drainings 


claimed oil. 


have appeared in the literature of 
lubrication; so the writer and his 











can be reclaimed and perhaps prove 
even a better lubricant than new oil 
of the same sort. Their idea is that usage in engines 
will heat and agitate the oil, thus removing by evapo- 
ration and oxidation those undesirable components 
which form sludge or soap and thus clog up oil pas- 
sages. The other impurities in the used oil, which are 
chiefly solids and diluents, they remove by filtering 
and heating in a stationary reclaimer in the garage or 
engine room; and the result they claim to be an oil more 
stable than the original oil. 

Several commercial equipments for oil reclamation 
are on the market, some designed for continuous oper- 
ation, some for handling small batches. A number of 
these equipments are in regular use by fleet owners, 
and a certain amount of the reclaimed product is sold 
to private customers at retail. The cost of reclamation 
as practiced today is low—perhaps 8 to 20 cents a gal- 
lon, depending largely on the color desired, with the 
cost near the lower limit where the oil is not to be sold. 
Such a low price is, of course, quite an attraction to 
the engine owner. 

But on second thought this man may worry a little 
over the safety of such reclaimed oils. He probably 
knows that data has been published several times show- 
ing that reclaimed oil can be brought back very close 
to its original condition. However, he is likely to think 
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associates at Rice Institute, F. B. 
Blackstone and R. L. Crain, at- 
tempted to collect some information on the subject. 
The last named two gentlemen did the hard work in- 
volved in the investigation. 

Really conclusive answers to such questions can 
come only from mechanical tests in which wear and 
power losses are measured for both new and reclaimed 
lubricants under identical conditions. Road tests in 
cars or dynamometer tests in laboratories would doubt- 
less be preferred, but such tests are expensive and 
sometimes are hard to standardize so that results are 
comparable. Fortunately, simpler tests are available 
which ought to show any large differences in the value 
of new and reclaimed oils under common usage con- 
ditions. 

For a dozen years, the United States Navy has used 
endurance oil-testing machines of its own design for 
learning the changes experienced by oils when circu- 
lated for 100 hours through a 6 x 8-inch plain bearing 
whose journal makes 2000 r.p.m. with a load of 150 
pounds per square inch of projected area. Before and 
after the endurance test, the five-quart sample is test- 
ed for Saybolt viscosity, carbon residue, acidity, and 
sludge. From the changes discovered, an arbitrary but 
definite form of computation works all these changes 
into a number known as the average work factor. If 
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its value falls below 0.50, Navy standards class the tory methods of determining the properties or of com. 
oil as unsatisfactory. puting the quantities reported in these tables, for such 

Eight of these endurance tests were used to secure descriptions are available in the A.S.T.M. standards 
the data which is reported here. Two different grades or in the A.S.M.E. transactions, where number PME 
of oil were tested, each grade receiving an endurance 53-6b describes the work factor computations and the 
test when new, after commercial use in an automobile endurance machine. During the endurance tests, read- 
engine, after commercial reclamation, and after com- ings were taken either hourly or on recording instrv- 
mercial use of this reclaimed oil in the engine previous- ments. The Rice Institute endurance machine runs 
ly used. One grade was used for 2000 miles in a bus 2040 r.p.m., which is 0.5 percent faster than the Navy’s 
in municipal service; the other (a lighter oil) was used standard machine. 


1000 miles in a light automobile. Table 1 gives the During the endurance runs of the lighter oil, Mr, 
properties of these oils at the beginning of the various Crain tested the samples at various times in an attempt 
100-hour endurance tests. to find the rate of change in the important property of 


The reclaimers used were of different types. The viscosity, as well as changes in power consumption, oil 
bus oil was passed continuously through an electrically temperature, and film pressure. Changes in viscosity 
heated still and was filtered by gravity; the car oil was are shown in Figure 1. The curves for oils tested after 
heated by gas in batches during pneumatic agitation crank case use start low because of fuel dilution, but 
with clay and was finally pressed through clay and during the endurance test they rise as these lighter 
paper. fractions are driven off. The viscosity of the clean 

No attempt will be made here to describe the labora- reclaimed oils change more during endurance test than 
the new oils. But the power con- 
sumption of the machine, as taken 
from a recording wattmeter, was 
practically the same for all oils; the 
temperature of the oil leaving the 
test bearing was within 10° of the 
same figure for all samples five hours 
after the test started; and the film 
pressures were also very similar. 

The other total changes during the 
/s00" . 2. _- endurance tests were almost always 

. ——_ increases. They are presented in 
et ep oe Rec{almey ae i niles in can condensed form in Table 2. Compar- 
_ an . sed I ie ing these changes shows the follow- 

, ile ing conditions for the samples tested: 
_ et 1. Comparing the oils as ready i 
en for use in the crank case, the tests \h. 
Nevt O/ \ beroke use. show the increase in viscosity of the 
pe -. — reclaimed oils during endurance tests 
cat | to be a good deal more than the i- 
nmi 5 nb crease in viscosity of the new oils. 
y 7 sed Up The Navy rejects automobile oils 
700%. alls up showing more than 20 per cent vis- 
ys cosity increase during the endurance 
test ; however, this characteristic may 
. ; . be something of an advantage, for in 
s00\" Say bol? yiscaytly af Oi) af 190% all cases use in a gasoline engine 
o—] during endurance | fesh would dilute the oil and would coun- 
400. SAF S10 ort. teract the viscosity increase which 
results from use in a plain bearing. 
Pine The data in Table 1 shows this thin- 
ning effect clearly, for the viscosity 
200 of oils drained from crank cases is 
much less than the viscosity of the 

106 original supply. 




















ay 
i 





= 
q 


\ 





\$ 
\b 





/000 











800 





aN 


















































2. Comparing oils after a period 
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Hours in Lndurance Machine. mally they should have been te 
FIGURE 1 placed, the endurance tests show 
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The Rice Institute Navy Test Machine for Lubricating Oils. 


Above is Front and Below Side View. 
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the reclaimed oil figures are lower 









































TABLE 1 (showing a poorer oil) than the cor- 
- eT responding factors for new oil. 
Conditions at beginning of endurance tests oe — 
To sum up the results: assum- 
BUS OIL CAR OIL ing the new oils were correctly se- 
3 Z lected in the first place, these two 
_ -—= _ g -= : 
Sg | 83 | 3: S¢ | $5 | Se fleet owners are not getting as good 
: ¥5 ag 33 F ze be # an oil by reclamation as they would 
= a> S& od 5 a> S& 7 get by the use of new oil. But 
5 te 38 os3 5 33 3 ose though these results are unfavorable 
eta aa § to reclaimed oil, they are not con- 
t viscosity at : s ° ° 
100°F....... angen 1597} 1303"| 1202"| 770"| 937"| 1240"| 447"| 695"|| Clusive proof of the inferiority of 
Saybolt viscosity at that substance. The reclamation ; 
310°F....... jae 36| 87] 85% 76] 90" 94"! G4"! 75 Hen or ah _—* 
Total Carbon.......... 0.191| 0.850] 0.720] 1.398} 0.14 | 0.13 | 0.126] 0.146 | ~’€ach of these cases was a commercial 
Neutralization number.} 0.139] 0.249) 0.286) 0.671) 0.038) 0.125) 0.275) 0.375 job—that is, the reclaimed oils were 
ipitati ee 13 | 20 | 22 | 0.0 | 0.0 ; 
Precipitation number...| 0.0 ~~ secured from a reclaimer operated by 























a public service corporation and from 





again the increase in viscosity of engine-used reclaimed 
oil during endurance test to be much greater than the 
increase in viscosity of the engine-used new oil. Changes 
shown in Table 2 were due to loss of fuel dilution. 

3. The total carbon increase is greater for the re- 
claimed oil in three out of the four comparisons pos- 
sible with this data. 

4. In two cases out of four, the acidity increases 
were less for reclaimed oil than for new oil; in one 
case the increases were the same amount. 

5. In all cases, the precipitation separated out by 
centrifuging was a larger amount for the reclaimed oil 
than for the new oil, though in all cases the differ- 
ence was small. 

6. When all this data is combined in work factor 
constants, six of the factors are very low; but always 


another operated by a municipality; 
and although the samples would have been used in ve- 
hicles had they not been put into the test machine, it is 
entirely possible that the reclamation might have been 
improved upon. In fact, Table 1 shows that the prop- 
erties of the reclaimed oils were not too close to those of 
the new oils, whose properties the user presumably 
thought were the best for their purpose. For this reason, 
we cannot say that the tests show reclaimed oils to be 
necessarily poorer than new oils, though we would be 
justified in saying that the tests suggest strongly that 
incorrect reclamation produces an inferior oil. 
Probably the most valuable lesson shown by these 
tests is that reclamation is not a fool-proof process, 
always producing good results. To insure proper recla- 
mation means testing the final product, at least for vis- 
cosity and probably for total carbon. This added 
complication will cost a little money; 













































































aay but it would seem that failure to 
| | apply it carries a risk of engine 
| TABLE 2 , damage and power loss. The prop- 
Increase of properties during endurance tests of oils | erties of crank case drainings from 

| EE AOT TAR sik ciiiatiaaians a given engine will vary —_ the 
time of year and with the en- 

BUS OIL CAR OIL BUS OIL CAR OIL | gine’s service conditions, thus re- 

| || quiring somewhat different  treat- 
| 5 = 5 S | ment during reclamation. Special 
| « 3 Hs 3 = 3 =: Hy | care would be necessary where re- 
z q| 6 a . a . 3 claimed oil is bought on the open 
| 5 é 3 g Z g 2 é market or where the raw material is 
| Saybolt viscosity at crank-case _drainings bought from 
os ree 451"| 955"| -10"| 70"| 825”| 2,065"] 464”) 515” various filling stations at a price of 
— viscosity at a =a o gl co"! a1] 93"| 20" | almost nothing a gallon. A more 

| Total Carbon..........] 0.70 | 0.83 | 0.007) 0.20 | 2.39 | 0.61 | 0.034 0.071 variable oil than this last substance 
| Teetrttctios number,;| 020 | 0.50} 0.00 | 0.08 | 0.60 | 0.80 | 000 | 0.05 | Would be hard to find, yet some flee 
| Work factor...........| 0.41 | 0.11 | 0.897} 0.82 | 0.18 | 0.08 | 0.66 | 0.63 owners think that by putting all of 
ap mer ——. | 30% 73%1-124%| 5%) 68%| 268%] 103%| 74% it through the same definite reclama- 
Per cent viscosity in- tion process they get a product as 
crease, at 210°F..... 12%| 23%| 0%] 84%) 24%| 54%) 36%| 29% good as new oil. There is certainly 
Pome gg ge EE much room to doubt the safety of a 

cenngne ate Se te VT the reclaimed oil whose physical prop 

oils. erties are not known with certainty. 
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Distillate Treating . .. Now Highly Developed and Simplified 


(Continued from paae 87) 








Table 1 is a comparison of results obtained by 
series and parallel operation and brings out the fact 
that the gum content of the gasoline is much better 
in the series operation. The data are taken from a 
Cross cracking still which was so equipped with 
Gray towers that either series or parallel operation 
could be had. Due to the fact that one of the towers 
was nearly depleted in regards to clay-life polymer 
contamination is noted before the polymer bubble 
tower. This was the cause of high copper dish gums 
and of high end point at that point. 

Table 2 shows a similar comparison of tests made 
on a Dubbs still where the Gray towers are directly 
connected in series to the still. 

It should be brought out that it is not as economic 
to treat high end point distillates containing a large 
percentage of kerosene or gas oil boiling range ma- 
terial as it is to treat a distillate which is approxi- 
mately equal in boiling range to the desired treated 
gasoline. It is possible and practical to treat long 
boiling range pressure distillates by the Gray process 
because the heavy above-gasoline boiling point ma- 
terial can be rectified out in the bubble tower fol- 
lowing the Gray tower, commonly known as the 
polymer tower. The loss of efficiency due to operat- 


ing in this manner occurs in the Gray tower because 
all material passing through the adsorbent takes up 
space, increases the velocity of the vapors and there- 
by shortens the contact time the gasoline vapors 
would normally have with the adsorbent. 

Another worthwhile feature of the reflux or wash 
gasoline pumped back through the adsorbent is the 
tempering effect on the clay and the liquid in con- 
tact therewith. At the beginning of a run fresh clay 
is very reactive and this results in an increase in 
temperature of the whole body. Also, after-steaming 
the adsorbent with the cracking plant shut down, 
results in an increased evolution of heat when the 
plant is next operated. The spray pump-back serves 
to take care of this rise in temperature so that the 
polymers will not vaporize back into the gasoline 
vapors. 

The effective life of the adsorbent depends on the 
nature of the stock treated, the degree of washing 
with gasoline practiced and other minor factors. 
Strange as it may seem, the records show that the 
color and gum tests of the treated gasoline do not 
show a gradual depreciation as the run progresses. 
One would expect a gradual depreciation, theoreti- 


TABLE NO. 1 


Comparison of Series and Parallel Operation—Gray Towers on Cross Unit Charging Mid-Continent Gas Oil 


(Samples represent composites of 24 hours’ operation) 





























1ST DAY 2ND DAY 3RD DAY 

Yacking Temperature............ : 895°F. 895°F. oF, 

Tyne Gee by ey ere Series Parallel pe 

Gasoline Produced............----- 1350 bbls. 1352 bbls. 1352 bbls. 

OOO Tee 1.8 bbls./ton/hr. 1.8 bbls./ton/hr. 1.8 bbls./ton/hr. 

Gasoline Treated to Date: / 

Number 3 Gray Tower..............--.+-- 7026 bbls./ton 7099 bbis./ton 7172 bbls./ton 
Number 4 Gray Tower............- oy ate 2465 bblis./ton 2538 bblis./ton 2611 bblis./ton 
A. B. Cc. D. A. | B. Cc. D A. B. Cc. D 
Tests on Gasoline from: 

Ee 6 cbccdbwenne seeds ees oneneeen nes 52.3} 56.6) 54.0) 58.2] 54.0) 52.6) 55.1) 58.1] 51.8) 56.0) 55.5) 59.3 
DE A ee er eer er 114°F.} 94°F .|107°F.| 90°F .]100°F .|112°F .|100°F .| 94°F .]124°F .|102°F .|107°F.| 88°F. 
ere rere Se re re ne) 193 165 180 150 176 187 165 151 194 164 183 150 
DOE idle ect dk awe eeaiteoeaebae wen 228 208 216 188 221 227 210 187 230 209 216 187 
I 2 5556) ai ain ks wk ws ecw aieraneieumandgelaed 260 241 246 220 254 258 245 221 258 240 245 220 
ETT ORCC TE ee 290 271 274 250 284 286 280 253 289 270 275 250 
NE nn, Soa od dias Rae eal tw eee 315 300 301 280 310 312 307 281 318 297 298 280 
I Biiibssdavcnonestesninevornel 337 | 326 | 325] 308] 333] 338] 335/ 306] 342] 321] 322] 308 
| RITE REI eee 360 | 350} 349] 334] 358| 362] 364] 341] 367] 347| 346| 334 
SE oS. cs enmdmesioninwenl 380 | 379| 378] 365] 378| 389| 390] 373] 386| 370] 371| 366 
EON I) gid a ot at sh dias altengbratabat ohaterners 399 408 402 399 396 412 415 400 403 383 394 400 
tere re 420 432 438 422 418 444 440 422 421 426 430 413 
Eepner treet Gee (ate,). .. 02. sccsccesses 163 40 38 6.0 148 28 57 25 175 36 15 8.0 
NUR IG SINE ob a misisist a watwuine bi 61 62 61 64 62 62 63 64 59 62 62 66 
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Point of Sampling: A. Top of fractionator before Gray Tower. 
B. After Gray Tower Number 3. 
C. After Gray Tower Number 4. 
D. After Polymer Bubble Tower. 
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TABLE NO. 2 
Tests at Different Stages of Treatment—Gray Process and Dubbs Plant Early in Clay Cycle. 
ars Di aS 6.85. Sigs tig av glicas we. pbokw ays ace auldin ho-eea SA LE RRA Dubbs 
etal a ia Cored isle 6% 4c wd Rk ORS LOS Oke Cede wut Topped East Texas Crude (24.5° A. P. I.) 
can a on do hack tend a va Te ocd enced vw eR 915°F. 
ce a ed wg ADK RM AK Rabu Operating at 60 Ibs. pressure 
Puneet GE Chemo OF enmmpling, ... . 2... www ic ccc ccc ccc ccccccsccecs 210 bbls./ton 
| | After 
| Vapor | After After Polymer 
Samples— were taken. Inlet to | Ist 2nd Bubble 
Grays Gray Gray Tower 
Tests: = 
i Te Fg a oh el be aaa ales 58.7 58.9 59.6 63.3 
Distillation: 
aes, re gas ek en chido ati wanes are ce Reed Ska ial Rta oa 84°F. 86°F. 84°F, 74°F 
Ta ca) Se rung ce ere feb des, IIa GaSe ik aha wei diehhhileea | 160 154 150 136 
EST ge NOS EE ESRI ena ean PN ne aoa SIR ene: 206 197 190 176 
Ta ete gece tea ee ieee ee rae Ot ed ee ge shark gece bw lb foal odie | 242 236 230 210 
TN ea ea ia ede oem 0) oc, ch Adige 2 ly eal 'slln ce Wea adansin witness 372 266 260 242 
Ne oa i oahu sine caclbtirapasoneused be’ | 298 294 286 270 
gy es ne Wen eee de ach @ WA, hac haha nd Wik Oke hbo 'e wane 324 318 314 302 
lor RES cao cet. eh dry, 2 a ally alka cae, i d's, are-oabid Soha LlGialé Sate: duane 344 344 340 330 
ey acl el tl avy lA 366 366 364 356 
Ie Pears ee irae a a ht gg anes ntQhlemccd @-a'a tu) 388 oe Oh ascews CE oeaase 
I A er rg adn cctv acute dai “ah as ini ms analog rian dou use wood | 392 406 430 390 
a a a sek ou abddlp awk wees uhdweeeeaudnuder 2 19 21 30+ 
REELS SN, IG SECS eR PCE OLD oN Morse: SP e ins Meike TRE 
eg hd a ea dine da bOAAADOARRRARS EN RROCLE SEES dbden’ 11.6 81.4 0.0 





























cally at least, since the adsorbent is becoming less 
effective. It is common to obtain runs of 3000-5000 
barrels of gasoline treated per ton of adsorbent. 
When the latter becomes saturated, the color of the 
gasoline as well as the gum rise rapidly. 
EFFECT OF DOCTOR SWEETENING ON STORAGE 
Doctor sweetening, after Gray processing is a ma- 
terial aid in treating numerous distillates. A good 
odor is usually required for gasoline and doctor 
sweetening is so effective in most cases that it is 
practiced for odor alone. It develops that the sweet- 


TABLE NO. 3 


Effect of Doctor Sweetening on Storage—Gray Refined 
Dubbs Cracked Gasoline 





I re ors 5 br as 6 5 
ee: : “ye RS eerie ber ig noe Crude (23.5° 
A. FP. 8. 
Transfer Temperature..... eee. <3 
Gray Towers in series..... .....-60 Ib. operating pressure 
Throughput when sampled.......... 100 Ibs./ton 





Tests on Gasoline: 
| oe al 60.6° A.P.1. Color 30+ 
Distillation I. B. P. 90°F. Octane 69 

















SP MER ce cesses] 152°F. 
20 Percent...........| 189°F. 
SEPT TS 278°F. | 
gS eee 389°F. 
eee | 397°F. | 
| Doctor 
Raw Sweetened 
ee — vs | 
Gum Tests: | | 
Copper Digh.............---.20--5-| & | 16 
Air Jet.... ence ennennee ieee fins | 18 | 0.2 
Oxygen Bomb: | 
ection nes OT es | 4Hrs.+ | 4 Hrs. + 
EE ee 23 
Tests after three months’ storage: | ; - 
Copper Dish... .......- 2... ceeeee- 58 17 
er rer 19 30+ 
ee ere | 69 69 


ening operation performed on Gray processed gaso- 
line invariably lowers its gum content especially by 
the copper dish method and materially aids in sta- 
bility in storage. Table No. 3 shows a typical case. 


TYPES OF ADSORBENTS USED IN GRAY PROCESS 

Two groups of adsorbents are widely used for 
Gray processing. The one group of clays is repre- 
sented by Attapulgus, Floridan and Olmstead earths. 
The other is represented by the Riverside clays 
(Texas). The first group weighs about 35 pounds 
per cubic foot and the latter about 55 pounds. There 


TABLE NO. 4 
Results on Refining a Cross Cracked Gasoline 








I II 6 oo Sik cic ccc ecceeas .Cross 











CRE SPUOEED. . woke csccccccccces Mixed Texas Gas Oils 26-28° A.P.I. 
Transfer Temperature............... 890°F. 
Gray Towers in Series.......... ...Operating pressure 55 Ibs. 
Yield per ton represented........... 1036-1129 bbls. 
Tests on Gasoline: 
OS ee Sy ee eee 57.1 Octane 51 
Tig Fick a Se din rma) Bd, ne ara 103°F 
ee ee 166°F 
re 200°F 
By MOI oak Sik cic ccc cece ewdiows 279°F 
SINE oss, ciscig.avarweradowsaacues 369°F. 
Oe en ar 388°F. 
Raw Sweet 
Gum Tests: i 
I TIN sis. acscks 6 0-010) di cco, aor, ee me 47 14 
NN bee chic ag cierahereclh © ane enes 2 
ek vi cdwervanneeaae case ees 4 Hrs.+ 
NUE PEN oo dcick a wncsickandenmeell  waslade 13 
| RDS Oe Se eee eee reer SD | neers 30 











| - 
Months stored............ | 1 2 3 5 ( 
Copper Dish Gum......... | 13 18 29 16 lo 
Dissolved Gum......:..... ma 3 3 3 3 
| SR Se Sete bee | 30 30 29 28 21 
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TABLE NO. 5 


Results on Refining a Lewis Cracked Gasoline from 
Naphthenic Base Crude 








— 


I 6 vn. 5.0.4.0:0.506 Cbs odmw ety Lewis 
EE rr Barbers Hill Crude. . 
Cracking Temperature.............. 910°-925°F. 
cane Ear Operating pressure 60 Ibs. 
I Fee eee: 

Throughput when sampled.......... 1800 Ibs./ton! | 


1Much of the earlier throughput was on mixed charging stocks. 





Tests on Gasoline: 
Gravity: °A.P.I. 54 
I]. B. P. 98°F. 

End Point 426°F. 


Color 30+ 

Copper Dish Gum 10 mg. 

Oxygen Bomb (Induction Period) 
4 hours+. 

Octane 78 


Tests after 5 months’ storage: 
Color 25 
Copper Dish Gum 8 mg. 
Octane 77-78 





(Estimated from C.F.R. motor method octane number of 73. which is 
4.5 points lower on this stock than research method). 
TABLE NO. 6 


Results on Refining a Holmes-Manley Cracked Gasoline 
from Kentucky Crude 








a Holmes-Manley Redistilled Cir- 
culation 

I so) 69-5: olan wie Risin eink sale aKa Topped Kentucky Somerset Crude 
(Gravity 28.4° A. P. I.) 


Clean Oil Transfer Temperature... . .965-980°F. 

Two Gray Towers in series........... 174 lbs. pressure Top first Tower 
2 ere ere Olmstead 

Throughput when sampled.......... 3627 barrels per ton 








Tests on Gasoline: 
Gravity 61.7° A. P. I 
Distillation: I.B.P. 84°F. 
10 Percent 124°F. 

20 Percent 

50 Percent 230°F. 
90 Percent 357°F. 
End Point 396°F. 


Color—Saybolt 30+ 
Octane 78-77 


Doctor Sweetened 
Gum Tests: 


Copper Dish (mg./100 ml.)............ 3 
Oxygen Bomb; Induction Period (Hrs.) . 21% 


Storage Behavior of Gasoline (Doctor Sweetened 
Samples): 





Oe A ee eee 1 2 3 
Copper Dish Gum (mg./100 ml.) . 2 2 4 
| +30 +29 +29 





TABLE NO. 8 


Results on Refining a Gyro (Vapor Phase) 
Cracked Gasoline 





Cracking Plant.............. 


TCO ee Gyro 
Charging Stock.......... 


eRe eel oe East We ay Topped Crude (24-26° 


As 8.) 
Cracking Temperature.............. 1085-1695°F. 
Gray Tower Operation.............. Direct connected and rerun 
Throughput when sampled.......... Direct tower 9721 bbls./ton 
Rerun tower 913 bbls./ton 


Tests on Gasoline: 
Gravity 59.5° A. P. I. 
I. B. P. 100°F. 
20 Percent 146°F. 
00 Percent 224°F. 
90 Percent 404°F. 
End Point 432°F. 
Color 24°F, 
Gum (air-jet) 6°F. 
Octane 79°F. (By Ethyl Gasoline Corp. Series 30 Engine.) 





TABLE NO. 7 


Results on Gray Treating at 380 Pounds Pressure a 
Holmes-Manley Cracked Gasoline 








SS, ne a a re Holmes- Manley 

Co 6 5.x os oi Xs nega eles eles Mixed asphalt BaseYand Paraffin 
Base Gas Oils from Gulf Coastal 
and Texas Crudes (Gravity 24.6° 


A, Ft) 
Transfer Temperature............... 910°F. 
ieee Te UIE. onc iso ces te dew iu 380 lbs. pressure Top Clay Bed 
0.5 3.9.3.5 863 ROS oe aero Riverside 
Throughput when sampled.......... 2090 barrels per ton 





Tests on Gasoline: 
Gravity 62.0° A. P. I. 
Distillation: I. B. P. 94°F. 
10 Percent 126°F, 

20 Percent 

50 Percent 242°F. 
90 Percent 386°F. 
End Point 404°F. 


Color—Saybolt 30+ 
Octane 76 





Doctor Sweetened 
Gum Tests: 


Copper Dish (mg./100 ml.) 5 to 7 
Oxygen Bomb: Induction Period (Hrs.) 2 


Storage Behavior of Gasoline (Doctor Sweetened Samples) 
|S SE nee urenenn Ane 1 3 
Copper dish gum (mg./100 ml.)........ 7 7 
Color—Saybolt............. 





TABLE NO. 9 


Results on Refining a Cross Cracked Gasoline 





rn er er Cross 
ee .....Mid-Continent Gas Oil 
Transfer Temperature..... 895°F. 


2 Cross Units each with 2 jray ct 
po ee error ‘ao Operating Pressure 
Ss.) 
..Gray No. 1 4419 bbls./ton 
Gray No. 2 3500 bbls./ton 
Gray No. 3 3812 bbls./ton 


Gray No. 4 4884 bbls./ton 


Throughput when sampled....... 





Tests on Gasoline: 
Distillation: Gravity 58.1° A. P. I. 
I: B.. P. 108°F. 
10 Percent 188°F 
50 Percent 276°F. 
90 Percent 377°F. 
End Point 401°F. 
Recovery 96 Percent 


Doctor—OK 
Corrosion—OK 
Color 30 


4 Hour Oxygen Bomb: 
Time of Break—OK 4 hours. 
Pounds Drop in Pressure—None 
Gum after (mgs.) 44-4 
Copper Dish Gum Test (mgs./100 cc)—19-0 
Octane—65 





Filling Station Bowl Test: 1 Hour 30 
2 Hours 28 
3 Hours 26 
4 Hours 26 
5 Hours 26 
6 Hours 26 
7 Hours 25 
8 Hours 25 

4 Ox. Bottle Sun Test: 
= 5S 5's. s 5.5. hawt pasate aaien 30 
WET cs 5 os, ieee Ae oe ee 24 
FN EET ACEI rea eth re ee 24 
pS Ie IE ee ea eer 23 
De 6s Fe es Bee ee er ee 22 
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TABLE NO. 10 


Effect of Gray Treating on Color, Gum and Octane Number of Cracked Gasolines 









































BEFORE GRAY AFTER GRAY 
End Copper End Co r z 
Cracked Gasoline Gravity Point Color Dish Octane Gravity Point Color Dish Octane 
From “A.PI. FF. Gum Number | °A.P.I.  S Gum Number 
IN I 6 onc v5.0 onc etonces< a 59.1 392 off 57.5 68 59.1 388 30+ 6.5 68.5 
Topped Western Crude.................. 56.5 390 off 160.0 75.0 56.6 386 30+ 0.7 75.0 
Se” “ee 50.8 437 off 510.0 67.5 51.0 434 27+ 11.0 68.0 
ee ee 52.0 437 off 480.0 65.0 52.3 4326 28 11.0 65.0 
CE DUNE on occ cco ccccccseccces 52.8 428 off 179.0 55.0 52.7 424 30+ 2.5 54.0 
Mid-Continent G. O.** .. 0.2.2.0... 0000s 47.8 438 off 1177.0 85.0 47.9 440 30+ 52.0 83.0 
Ee ee ree 50.6 416 off 248 82.0 50.2 417 30+ 6.0 81.0 
Topped East Texas Crude................ 56.8 426 off 203 62.0 55.9 427 30+ 6.0 52.0 
errr 48.6 423 off 273 69.0 48.4 422 30+ 4.5 69.0 

















ee oe Coens 
is practically no difference in the efficiency of the 
two groups on a volume basis. With efficient fur- 
naces, the spent clay can be revivified apparently 
without limit and then returned to the Gray towers 
or used in lubricating oil processing. 

Tables 4, 5, 6, 7, 8 and 9 give information as to the 
length of runs, quality of product and the diversity 
of cracking equipment supplying vapors to the Gray 
process as well as the varying nature of the oil pro- 
cessed in the cracking equipment. Runs are being 
made where a yield of 1000 barrels to 20,000 barrels 
of gasoline per ton of adsorbent are obtained. One 
of the advantages of the Gray process is that no de- 
preciation in octane rating takes place. This is a 
major point since most refiners are searching all the 
time for the maximum octane stocks and crudes 
which will make the highest octane rating gasolines. 
Table 10 consists of representative data on gum, 
color and octane rating before and after Gray pro- 
cessing. 

In order to render the best service to refiners it 
has been necessary to maintain research facilities as 
well as semi-commercial Gray process equipment. 
Samples of individual refiners’ distillates have been 
experimentally treated and very close agreement ob- 
taired in commercial installations has been had. A 
new and very up-to-date semi-commercial Gray pro- 
cess treating plant has been installed by Alco Prod- 
ucts, Inc., at Dunkirk, New York. 


SUMMARY 

The Gray process is characterized by low fixed 
and operating costs greatly decreased losses as 
compared with classical treating methods and pre- 
servation of the octane rating of the gasoline treated. 
The refined product has a low gum content, good 
color and is sufficiently stable to meet competitive 
marketing requirements. The Gray process does not 
desulfurize and is not recommended for the purpose. 
It sometimes becomes necessary to remove the sulfur 
from only a portion of cracked distillate. In cases 
of this kind, an efficient combination system is avail- 
able in combining Gray process for that portion of 
the distillate which does not have to be desulfurized 


and separately treating the portion to be desulfur- 
ized. This combination is ideal in a number of cases 
and will be discussed later on. Losses by the Gray 
process range from one half to one percent in normal 
operation on most stocks. The treating costs per 
barrel, by the Gray process, are about two cents. 


THE R. K. STRATFORD CONTINUOUS 
CLAY METHOD 


This method was developed after several years of 
research and development work by Imperial Oil 
Refineries, Ltd., of Canada. The need for a process 
of this type will be understood when it is considered 
that the Gray process does not give sufficient flexi- 
bility for certain treating problems. The principal 
advantages claimed for the Stratford continuous 
clay treating method are: 


1. It is possible to make motor fuel of high 
(Saybolt) color rating which is stable and meets all 
marketing requirements. In this respect there has 
been a marked improvement over the previous oper- 
ation in which an acid treatment of pressure distillate 
was used, followed by rerunning with fire and steam. 


2. The losses involved with the clay method have 
been about one tenth those suffered when the acid 
treatment was in use at these plants. 

3. A flexible system is provided, whereby the 
clay dosage can be varied instantly, depending upon 
the nature of the gasoline to be treated. The same 
flexibility also applies to the volume of gasoline 
treated. 

The system provides first of all counter-current 
treatment of gasoline from the pressure distillate 
with clay, and this is the point around which the en- 
tire operation centers. Engineers who developed the 
process were faced with the problem of devising 4 
method by which the clay and gasoline could be fed 
into the unit and the clay removed from the treating 
tower in one continuous operation. Further devel- 
opment resulted in the adoption of the cheaper fine 
mesh clays. It is worthy of note that in commercial- 
izing this process, conventional equipment was 
adapted to the work. A bubble tower was adapted 
for a treating tower and provision was made fot 
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charging finely ground clay in the form of slurry to 
the top plate and withdrawing the spent clay from 


the bottom plate. Thus counter-current flow was 
provided and the process was made continuous. 


The first commercial installation of this process 
was in conjunction with a pressure distillate rerun 
still in Canada. The still was fitted up with auxiliary 
equipment, a summary of which follows: 


DESCRIPTION OF EQUIPMENT 

The treating plant consists essentially of 

1—A still, either shell type or pipe still. 

2—A bubble tower serving as a treating tower. 

3—Apparatus for mixing slurry of clay and carrier 
oil and the necessary pumping equipment. 

4—Settling tanks where the clay separates from 
the oil which is returned to the still. 

5—Drying means for drying and dumping the 
spent clay. 

The general arrangement of a typical battery 
which has been in use for several years, rerunning 
pressure distillate, is substantially that shown in 
Stratford U. S. P. 1,768,342. The installation re- 
ferred to consists of four treating towers each con- 
nected with a rerun still. These stills are arranged 
in two series batteries of two stills each, with a 
bubble tower between each still and the correspond- 
ing treating tower. The treating towers are each 
7 feet 7% inches in diameter. Those handling the 
heavy streams are 37 feet high and have 15 trays 
each, while the clay towers treating the light streams 
are each 31 feet high with 12 trays. The trays and 
caps are of conventional design. Each clay tower is 
equipped with a separate mixing tank seven feet in 
diameter by eight feet high. Agitators keep the slur- 
ry well mixed. The slurry is formed in the tanks by 
pumping in heavy naphtha (usually straight run) 
and adding the requisite amount of clay. This slurry 
is pumped to top of the second tray of the clay tower. 
Vapors to be treated are introduced at the bottom of 
the treating towers and passed counter-current to the 
descending slurry. The slurry passes out of the bot- 
tom of the clay towers and is collected in one of the 
two cone settling tanks. These cones are so arranged 
that any of the clay towers may drain into either 
cone. An overflow line from the top of the settling 
cone removes the larger part of the liquid in the 
spent slurry ; the oil is then pumped to the middle of 
the bubble tower on the still treating the light 
stream. The bottom of the cone is connected by a 
cock valve with the collecting chamber underneath. 
This is a cylindrical vessel and contains a perforated 
basket. The contents of the basket are heated by the 
recirculation of the still bottoms and the container 
is so arranged that a steam jet vacuum can be ap- 
plied intermittently to further dry the slurry. The 
treated gasoline vapors, after passing out of the clay 
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tower, go through a heat exchanger in which the 
charge to the stills is preheated. 


OPERATION 

Operation of one of the larger installations is de- 
scribed here as the results may be taken as typical 
of other installations. 

The material treated at this refinery is pressure 
distillate from Tube and Tank units operating at 
pressures from 200 to 1000 pounds. Gas oil charging 
stocks are used from Mid-Continent and Illinois crude 
oils. The distillates charged to the rerun battery 
are alkali washed to remove hydrogen sulfide. Each 
battery receives about 200 barrels of pressure dis- 
tillate per hour from heat exchangers at 300°F. The 
first still operates at about 360°F. and discharges to 
the second, which is held at 440-450°F. The gasoline 
is divided into two streams about evenly. The tow- 
ers on the light stream handle about 90 barrels per 
hour and those on the heavy stream about 120 bar- 
rels per hour. 


Light vapors leave the top of the bubble tower at 


SUMMARY 
R. K. STRATFORD CLAY TREATING OPERATIONS 








Light 








Chége. to Heavy 
Stills Stream Stream | Blend 
Stil Temperature. ....... itus 370 460 
Vapor Temperature....... Sarita 260 330 
SOamtEy TALE Neos. ciedsis ae 55.1 65.5 53.5 58.8 
(SS a ea ee ee 82 76 93 84 
Percent off at 140°F...... 8 13 2 9 
158°F . touts 20 5 12 
yi oe rn 22 41 14 26 
ZatP... ... 24 45 16 29 
284°F .... 41 71 28 49 
ri ee ee. 79 36 57 
SOU F......| 90 67 78 
374°F......| 66 ene 82 87 
Sg re eo | pave 91 92 
SOOT... 4 TB erie 93 93 
410°F......:1 ae fired ee 
ge ee ee 
GOP... 8 
ls ae eile ie irs aca 
End Point—F........... 488 365 406 402 
Percent Recovery........ Bas at 93 95 95 
eS eer Baca 30 28 29 
Gum (Porc. Mg/100 cc)...| .... sahee pee 5-8 
ee rere .082 re pein .057 
Octane Number.......... Pasa ets pond 64.-66 
Acid Heat Test... ........ aay ae nadie 13 
Vapor Pressure (Reid)....} .... scstehs ae 11.4 

















Summary: 


Charged to Battery 
Color—Rundown Tank 


200 to 225 bbls. /hour 
Almost always 30 


Light Stream 28 to 30 
Heavy Stream Usually 28 to 30 
Endpoint—Light Stream 360°F. 
Combined Streams 400°F. 
Still temperature—Light 325°F. 
Heavy 440 to 450°F. 
Vapor Temperature Top 
Bubble Tower—Light 250°F. 
Heavy 330°F. 
Pounds of clay/inch of slurry—Light 12 
Heavy 22 
Vapor Temperature Top 
Clay Tower—Light 230-240°F. 
Heavy 330-310°F. 
Pumping rate 12” per hour 








250°F. and their temperature falls to 230-240°F. at 
the top of the clay. tower. The vapors leave the 
bubble tower on the heavy side at 330°F. and drop to 
300-310°F. at the top of the clay tower. 

A slurry of 100 mesh fuller’s earth is made by mix- 
ing it with naphtha and this is pumped to the top of 
each clay treating tower. The amount of clay used 
is about 400 pounds of clay per hour for each bat- 
tery or approximately two pounds per barrel of gas- 
oline. The slurry leaves the bottom of the treating 
tower with about 40-60 percent oil content. The oil 
is partially removed hourly by withdrawing from the 
bottom of the cone settler, slurry which goes to the 
lower vessel. A steam jet is applied to produce vac- 
uum and this reduces the oil content over a period 
of several hours to 10-15 percent oil. When drying 
has been completed, the bottom vessel is opened and 
the basket dropped out, dumped and replaced. The 
used clay is discarded. 


OPERATING DATA AND RESULTS 

The plant described runs as long as six months at 
a time and the average operating efficiency is be- 
tween 90-95 percent. There is never any shut down 
due to plugging of the towers with clay unless water 
(condensate) is allowed to get into the tower. This 
will cause agglomeration and will lead to trouble. 

The accompanying summary indicates the results ob- 
tained on Tube and Tank distillate. (Page 119.) 


LABORATORY CONTROL OF PLANT OPERATION 

The clays for this process are evaluated and the 
amounts for unknown stocks are determined in the 
laboratory by preparing a 460°F. end point distillate 
and adding three percent of clay to the charge in a 
flask. The distillation is run for 415°F end point 
overhead in a Hempel column. Since three percent 
by weight of clay is equivalent to one pound of clay 
per barrel, commercially it is possible to easily de- 
termine the comparisons of different clays by run- 
ning the distillate to a 26 Saybolt color overhead in 
each case. 

It has been found that the amount of clay neces- 
sary to treat a low sulfur pressure distillate will vary 
from one pound of clay per barrel of distillate to 
four pounds. The latter amount is usually necessary 
to treat a heavily cracked distillate, such as a coke 
still distillate. It is possible to use as little as one 
pound of clay per barrel to obtain 26 color gasoline 
of fair stability. If 30 color is desired and excellent 
storage qualities are to be guaranteed, it has been 
found that 20 to 100 percent increase in the clay 
rate will suffice. 

The plant operation is controlled by the operator 
who measures the Saybolt color of the overhead, 
periodically. The clay slurry tank is gauged at fre- 
quent intervals also in order to check the quantity 
of clay added to the tower. 


120 


Costs of operation for various refineries on differ- 
ent stocks vary so much that it is not opportune to 
quote exact figures. Past experience indicates that 
it costs from two to six cents per barrel for clay, 
labor, repairs, power and overhead. 


APPLICATIONS OF R. K. STRATFORD PROCESS 


It appears that if one intends to refine oil in units 
which produce over 2000 barrels of gasoline per day, 
this process has certain advantages in the way of 
keeping down the size of the treating towers. An- 
other advantage of the Stratford process is that vary- 
ing treatment can be given a vapor very simply, i.e., 
by increasing the circulation rate of the clay. This is 
not possible with the Gray vapor phase process in 
its present state of development. This process is 
used by Imperial Oil Co., Ltd., at all its refineries 
where cracking plants are in use. The installed ca- 
pacity is 30,000 barrels per day. 


OSTERSTROM LIQUID PHASE CLAY TREATING 
PROCESS 

It has been mentioned that the Gray vapor-phase 
process is not particularly well adapted to the direct 
treatment of gasoline from cracking units producing 
a relatively large volume of gas associated with the 
gasoline vapors especially when the gas is highly re- 
active. In order to overcome these difficulties, Oster- 
strom of The Pure Oil Company invented the pro- 
cess bearing his name and it has been applied to nu- 
merous Gyro stills. The necessity for another clay 
treating process was brought out after exhaustive 
research failed to produce a treating method either 
by the use of acid or catalysts which would not de- 
preciate or otherwise react on valuable anti-knock 
hydrocarbons and at the same time produce a fin- 
ished gasoline of acceptable stability and low gum 
content. Study of data collected from numerous 
treating processes revealed that clay was _ probably 
the most acceptable catalyst but the conventional 
methods of utilization, such as Gray and R. K. Strat- 
ford clay processes, did not produce the results on 
Gyro distillates and polymerized condensate which 
were required. It was Osterstrom’s idea to correct 
the deficiencies of existing clay processes as far as 
they pertained to the Gyro system application. He 
accordingly set about to increase the pressure on the 
treating system to substantially liquid phase and 
thereby cut down the size of the clay chamber and 
to reduce very substantially the time of contact of 
the clay with the distillate under treatment. (Re- 
finer, Vol. 11, No. 2, Process Number, Feb., 1932, 
page 184). Experience with the liquid phase had al- 
ready been gained by contacting pressure distillate 
with fuller’s earth fines and then heating the mix- 
ture in a pipe coil heater with subsequent flashing 
of the vapors from the polymers and clay fines. This 
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method was given a commercial tryout and it was 
found not entirely satisfactory for the universal ap- 
plication of the process to vapor phase distillates. 
The modified process finally adopted follows: 


DESCRIPTION OF OPERATION 


Pressure distillate, either end point or above end 
point gasoline boiling range, is pumped through heat 
exchangers and thence to the convection and radiant 
sections of a conventional pipe still. The distillate 
is held in liquid phase by a back pressure valve and 
automatic control mechanism and flows through a 
bed of adsorbant, such as 30-90 mesh fuller’s earth, 
at a temperature of 500-600°F. and thence back to 
the furnace for a slight addition of heat so that when 
the stream is released to the polymer-fractionating 
tower vaporization will occur to such a degree that 
reflux can be pumped back over the tower. The gas- 
oline vapors, cut to any desired end point, are con- 
densed from the overhead vapors and run to storage 
as finished gasoline. The polymers are drawn from 
the bottom of the tower and returned to the crack- 
ing still to be cracked into pressure distillate. 


YIELDS AND QUALITY OF PRODUCTS 


To give some idea of yields and distribution of 
losses, the following data were furnished by the Pure 
Oil Company. The data are representative and were 
taken from the operation when Gyro distillate in- 
cluding other gasoline fractions from the Gyro sys- 
tem was made from Mid-Continent and Michigan 
crude oils. Since the gasoline went into a dyed mo- 
tor fuel, no attempt was made to obtain 25+ color. 
This can be done by taking a smaller distillate per 
ton of clay yield. 


REPRESENTATIVE HIGH PRESSURE 
CLAY TREATING DATA 


Gyro Distillate from Mid-Continent and Michigan 
Reduced Crude Oils 


Operating Data— 
2500-4000 


Throughput—barrels per day.......... 


PRESGUEE, DOUUGS. i.6.6.06 86.5 tb.50 00d bare 1000 
"Téing. CBO SGP OME oso kiss Risa. es 550- 580 
Temp. clay chamber out ........<4.0643 580- 630 
Wotal Chacee, Basses a6 oc biikicsi.cesiwroeuis 166,342 


Clay Yield—71,947 barrels of finished gasoline per 
ton of clay. 
Note: One charge of clay was used for approximately 
44 months. 


Quality of Products: 


Grav. I.B.P. 10% 20% 50% 90% E.P. 
Charging Stock 54.4 87 136 165 263 387 435 
Finished Gyro 54.7 90 129 166 265 393 417 
Polymers 23.9 416 438 448 


The finished Gyro showed an induction period of four hours plus. 
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It is to be noted that over 70,000 barrels of gaso- 
line were treated with one ton of fuller’s earth which 
reduces the clay cost to a negligible figure. When 
25+ color is desired the yield per ton of clay is nec- 
essarily lower. The octane rating of the treated and 
untreated distillate when reduced to the same boiling — 
range and end point are practically the same. 

It is well known that cracked gasoline of high oc- 
tane value is more susceptible to oxidation, gum for- 
mation and to color depreciation than low octane 
straight run gasoline. Accordingly, if it is desired to 
store any cracked gasoline for long periods, especial- 
ly in humid climates, it is necessary to not only 
properly treat the distillate but to also add an in- 
hibitor. Considerable research has been carried on 
by many organizations and reliable compounds are 
now available for use. 


APPLICATION AND SCOPE OF PROCESS 

While the Gyro data have been given as an ex- 
ample, it is economic and very expedient to treat any 
low sulfur distillate by the high pressure clay pro- 
cess. It is believed that most refiners are acquainted 
with the treating problems connected with the crack- 
ing of various stocks for the production of high oc- 
tane motor fuel and that this material may be ob- 
tained by some form of high temperature, vapor 
It is common practice to obtain 
some liquid-phase gasoline by high pressure crack- 


phase cracking. 


ing and then to separate, either as a vapor or a liquid, 
a gas oil cut and to vapor-phase crack this material 
for maximum octane gasoline production. In this 
case it is desirable to treat the liquid-phase gasoline 
by either the Gray vapor phase or the R. K. Strat- 
ford slurry process. The reasons for this will be dis- 
cussed later. The vapor phase material is best treat- 
ed by the high pressure clay process as herein de- 
scribed due to the fact that the proper time-pressure 
conditions are not available on any vapor phase 
cracking unit. 

Numerous low sulfur crude oils have been cracked, 
by the vapor-phase method and the distillates have 
been treated, both experimentally and on a plant 
scale to ascertain if there were any exceptions to the 
rule so far as treating with the high pressure liquid 
phase process is concerned. Data reveal that practi- 
cally all vapor phase distillates so far made are amen- 
able to treatment. It is to be understood, of course, 
that no clay process in use today has any desulfuriz- 
ing effect and if the distillate to be treated is not low 
erie ————— enough in sulfur, acid or other de- 


e sulfurizing processes have to be 
o at 


used. 
500°F. Color Gum 
EXPERIMENTAL PLANTS 
16-22 2mg. AND DATA 
49% It has been necessary to maintain 


experimental high pressure liquid- 
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phase treating plants in developing this process. Hun- 
dreds of runs have been made and so far it has been the 
rule that slightly better results are obtained in the com- 
mercial plants. The data are so near the data collected 
from the full sized plants, however, that guarantees can 
be made on the basis of experimental plant results. Re- 
formed naphthas, cracked distillate from all sorts of re- 
duced crudes as well as polymerized condensate from 
synthetic motor fuel plants have been treated by the 
high pressure method. Alco Products has recently 
installed a second and more modern high pressure 
liquid phase treating plant at its Dunkirk laborato- 
ries. Samples of distillates are shipped there and 
runs made on them for the purpose of ascertaining 
the correct time-temperature relationships for the 
best results. 

There has been installed over 20,000 barrels per 
day of treating capacity by this method. The instal- 
lations have been made in this country and also in 
foreign countries. All this capacity was installed to 
treat vapor phase distillate from various crude oils. 


ADVANTAGES OF LIQUID PHRASE CLAY PROCESS 

The treatment of vapor-phase cracked distillate 
calls for a process which is flexible and one which 
will treat either freshly made distillate or distillate 
that has been stored for some time. This process is 
so flexible, in that the temperature as well as time 
can be varied, that it is possible to treat a distillate 


of practically any age. This is of considerable in- 





terest to some refiners who wish to treat distillate 
when their cracking stills are not in operation. Since 
the heating means is independent of the cracking 
still, gasoline of any end point and boiling range 
characteristics can be made from Gyro distillate, 
Flexibility is available due to this fact and it is easy 
to understand if one studies the flow of the opera- 
tion. Another advantage of the process is the very 
exceptional ratio of gasoline finished per ton of clay, 
The clay can be used again if burning facilities are 
available but most refiners find it expedient to dis- 
card the used clay, due to the small quantity neces- 
sary to fill the theating chambers. The use of highly 
reactive clays has been tried but is not economically 
justified due to the highly reactive nature of vapor 
phase cracked distillate. 
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The Solvent Reactivation of Spent Contact 
Filter Cake 


(Continued from page 102) 


tralized with soda or alkali are to be reactivated, care 
must be taken that all of the alkali and soaps are 
washed from the oil before the clay is applied to it. 
A small quantity of either will kill the clay. Even 
though the coloring matter may be easy to remove, 
and such will in all probability be the case, too much 
soap) or alkali will ruin the chances of reactivation. 
In a case of this kind the pH value should be checked 
frequently. A marked increase can only mean that 
the oil carries too much alkali. If clays are to be 
reactivated it is better to work out a treating method 
by which the clay is applied to the sour un-neutral- 


ized oil. 

When the clays have been used on a sour oil which 
carries a considerable quantity of acid sludge, it will 
be necessary to use a_benzol-alcohol or benzol- 
acetone mixture. The sludge material is insoluble 
in naphtha and in this case the benzol and alcohol 


act as a Strictly solvent mixture as well as a combi- 
nation of solvent and replacement agent. It is 
probable that the sludge, particularly if sufficient 
water has been added to the sour oil before it was 
treated with clay, will flocculate and be carried down 
with the clay instead of being adsorbed. The removal 
of such material is a matter of solution, pure and 
simple and a solvent must be selected which will take 
care of this condition. 

In Figure 1 are shown some color-efficiency 
curves of reactivated clays plotted with the curve of 
fresh clay. These curves are presented with the idea 
of showing that by solvent reactivation the clays 
can be brought back to 100 percent efficiency. In 
any case the variation of the curve of the reactivated 
clay from that of the fresh clay is less than the 
variation due to personal differences which come into 
our methods of taking color. 
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Chemical Composition and 


Reactions 


Pyrolysis of Unsaturated Hydro- 
carbons. C. D. Hurp. /nd. & Eng. Chem. 
26 (1934) pp. 50-5. 


Recent developments in the thermal treat- 
ment of unsaturated hydrocarbons are surveyed. 
A mechanism is proposed that correlates the 
This incorporates the facts that 
thermally to 


various data. 
unsaturated hydrocarbons 
given (1) simpler products, (2) isomers that 
include branched chain hydrocarbons from 
straight chain members, (3) de-hydrogenation 
products, and (4) polymers. The importance 
of time and the influence of metal tubes are 


react 


discussed. 


Acetylene Formation in Thermal De- 
composition of Hydrocarbons. H. H. 
StorcH. Ind. & Eng. Chem. 26 (1934) 
pp. 56-60. 


Data on the thermal treatment of methane, 
gasoline and petroleum to 


All data on the 


ethane, ethylene, 
yield acetylene are reviewed. 
thermal decomposition of methane that do not 
involve more than approximately 60 percent 
total conversion are shown to be roughly pre- 
dictable by the use of two simple linear equa- 
tions. The de-hydrogenation of ethylene to 
acetylene is apparently a mono-molecular reac- 
tion. The kinetics are not well enough known 
to write a rate equation. A limited discussion 
industrial 


of possible utilizing the 


thermal decomposition of methane or ethylene 


processes 


diluted with 75 to 90 percent inert gas, such 
as hydrogen or carbon dioxide is presented. 


Mechanism of the Polymerization of 
Olefins by Acid Catalysts. F. C. 
Wuirnmore. /nd. & Eng. Chem. 26 (1934) 
pp. 94-95, 


The author points out that the polymerization 
of olefins is of considerable importance. A gen- 
eral theory for this type of process is proposed 
and its application to the polymerization of 
isobutylene is used as an illustration because 
this reaction is of present industrial significance. 
The theory is also applied in predicting the 
structures of certain unsolved olefin mixtures. 
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Halogens and Halogen Compounds 
in Heat Treatment of Hydrocarbons. 
A. W. Nasu and J. Mason. Ind & Eng. 
Chem. 26 (1934) pp. 45-9. 


The authors summarize the literature on the 
effect of halogens and halogen compounds on 
the thermal treatment of hydrocarbons. The 
use of aluminum chloride is covered at some 
length, and other materials such as zinc chlo- 
ride and boron tri-fluoride are discussed. Ref- 
erences to Paraflow are given. 


The Vapor-Phase Oxidation of Hy- 
drocarbons. (Papers I, II, and III). H. 
A. Beatty and G. Epcar. Jour. 
Chem. Soc. 56 (1934) pp. 102-14. 


The oxidation of n-hexane by air was studied 
by the flow method. Between 150°-250°C. re- 
action is limited. Between- 250°C.-350°C. a 
primary reaction proceeds that uses 3.0 mols 
oxygen per mol of hexane. In the range 350°- 
470°C. a subsequent reaction raises the oxygen 


Am. 


consumption to 4.7 mols (42.7 percent of the- 
oretical). Inflammation results at 510°C. The 
oxidation of the olefins, 1-heptene and 3-hep- 
tene, was found more difficult than that of 
n-heptane. Iso-octane, itself very inert toward 
oxygen, when mixed with n-heptane exercises 
a slight inhibitory effect on the oxidation of 
the heptane and undergoes induced oxidation. 
The autoxidation of a theoretically equivalent 
(2 percent) mixture of n-heptane and air, at 
any temperature between 250°-525°C. emits a 
visible chemiluminescence that appears as a 
steady, diffuse glow, except at the “lower ig- 
point” (270°-300°C.) 
“cold flames” sweep along the furnace wall. 


nition where moving 


Effect of Catalysts on the Reaction 
Between Olefins and Hydrogen Sul- 
phide. H. R. Durrey, R. D. Snow and 
D. B. Keyes. Ind. & Eng. Chem. 26 
(1934) pp. 91-3. 


Ethylene and propylene mixed with hydrogen 
sulphide and passed over suitable catalysts at 
temperatures of 200-300°C. form mercaptans. 
The formation of alkyl-sulphides under these 
conditions is negligible. The quantity of propyl 
mercaptan formed at low rates of flow decreases 
with increasing temperature. Among the best 
catalysts are nickel on kieselguhr, phosphoric 
acid on activated charcoal, and various clays. 


Fundamental Physical Data 


Phase Equilibria in Hydrocarbon 
Systems. I. Methods and Apparatus. 
B. H. Sace and W. N. Lacey. Ind. & 
Eng. Chem. 26 (1934) pp. 103-6. 


Apparatus and methods for studies of phase 
equilibria of hydrocarbon solutions existant at 
pressures up to 200 atmospheres and in the 
temperature range 20° to 100°C are described. 
The data obtained permit the prediction of the 
density, composition and relative mass of each 
phase present when a mixture of any known 
composition is brought to equilibrium at any 
set of temperature and pressure conditions with- 
in the range studied. Later articles in this 
series will present data for both simple and 
complex mixtures. 


Higher Aliphatic Compounds. V. 
Systems with Heptadecyl Alcohol and 
Heptadecane. Polymorphism of Octade- 
cane. Prccy C. Carey and J. C. SMITH. 
J. Chem. Soc. (1933) pp. 1348-51; cf. C 
A. 27, p. 4526. 


Heptadecane has a freezing point of 21.92°C., 
a melting point of 21.97°C. It separates in 
transparent plates which change reversibly in- 
to the opaque form of lower melting point. 
All specimens of octadecane show a_ melting 
point of 27.9° to 28.0°C., but may be cooled 
to as low a temperature as 27.4°C, Transparent 
crystals then appear suddenly and the tempera- 
ture rises 0.1°C. Freezing point curves are 
given for heptadecane, octadecane and heptade- 
cane-hexadecane systems. 


Viscosity of Natural Gas. W. B. 
BerRwALp and T. W. Joxunson. Bur. 
Mines, Tech. Paper 555 (1933) 34 pp. 


The viscosity of gases was determined by 
measuring the relationship between the friction 
factor and the Reynolds number for flow of 
gas through circular tubing. A gas of known 
viscosity was used to determine the charac 
teristics of any given tube. The smallest rates 
of flow consistent with accuracy in volumetric 
measurement were used. The observed viscost 
ties of 25 natural gases of widely different 
chemical compositions at 60°F. and approx! 
mately atmospheric pressure were 0.00000646— 
0.00000866 Ib. per second per foot. Viscosity 
increased about 7 percent over the range 40° 
to 80°F. Viscosities at 500 Ibs. pressure differ 
little from those at atmospheric pressure. 


Refiner & Natural Gasoline Manufacturer—V ol. 13, No. 3 








Ide 
anc 
coc 


for 
uni 
ces 


me 


to « 





Mare 





vn 


in 


March, 1934—A Gulf Publishing Company Publication 








LICENSES granted under 
United States and Foreign 
















> ; 2 Patents for: Cross « de 
| a le & Florez ¢ Holmes-Manley e 
fe 4 Tube and Tank Cracking 
= Processes and Combination 
A eel Ss ; Cracking Units. 


Licensing Agents: 
The M. W. KELLOGG CO. 
225 Broadway - New York 
or its 
European Representative: 
Compagnie Technique des 
! ~ Petroles - 134 Boulevard 
Haussmann - Paris, France 


Sa ee ~~ 
wm. <A ee ae 














RESEARCH 


IS THE FOUNDATION FOR 


PERFORMANCE 





Ideas, human ingenuity and manipulative skill: chemistry, physics, engineering, research 
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Manufacture: 
Processes and Plant 


Economics of Petroleum Cracking, 
G. Ectorr. Ind. & Eng. Chem. 26 (1934) 
pp. 41-5. 

The authcer points out that cracking hzs de. 
creased outlays for drilling, pipe lines, and 
storage facilities through conserving crude oijj, 
The automotive industry has benefited through 
increased yields of gasoline and high anti-knock 
values. By-product gas of higher heating valye 
than natural gas has been available for indus. 
trial use. Natural gasoline has been conserved 
because of the low boiling hydrocarbons result. 
ing from cracking. The elimination of large 
volumes of heavy fuel oils has favorably affected 
the market for coal. Road oil and asphalt mar- 
kets have been benefited. Synthetic products, 
such as ethylene, glycol, and ethyl alcohol have 
been made and this phase of development is in 
its infancy. 


Design of Fractionating Columns. 
I. Entrainment and Capacity. M. 
Soupers, Jr., and G. G. Brown. Jind. & 
Eng. Chem. 26 (1934) pp. 98-103. 


The authers point out that entrainment in 
fractionating columns affects the plate effi. 
ciency and limits the vapor velocity that will 
give satisfactory operation. Using a theoretical 
equation and empirically derived constants an 
expression is obtained for the maximum allow- 
able vapor velocity in a column that is depend- 
ent on the quantity of entrainment that can be 
tclerated. Values of the constant to be used 
in determining capacity of columns for different 
services are suggested. The effects of inter- 
mediate reflux, the ratio of liquid over-flow to 
vapor rising, plate spacing, and allowable en- 
trainment are discussed so that the maximum 
allowable vapor velocity can be estimated under 
various conditions in a fairly satisfactory man- 
ner. 


Some Notes on the Holley-Mott 
Continuous Countercurrent Washery 
as Applied to Petroleum Products. E. 
THorRNTON. Jour. Inst. Pet. Tech. 19 
(1933) pp. 957-70. 

The Holley-Mott continuous countercurrent 
washery has been applied with good results to 
the treatment of spirits, kerosene, and lubricat- 
ing oils with such various reagents as sulfuric 
acid, calcium hypochlorite solution, caustic soda 
solution and lime water on a large scale, and 
on a small scale for solvent extraction. The 
requirements of a satisfactory treating plant are 
listed as ten points. The advantages of the 
Holley-Mott system are reasonable cost, com- 
pact layout, simplicity of control, low labor cost, 
low maintenance cost, small loss, and reduced 
fire hazard. 


Effect of Pressure on the Attack of 
Steels by Hydrogen Sulphide. E. 
DittricH. Fuel 12 (1933) p. 383. 


The effect of hydrogen-sulphide-hydrogen 
mixtures at pressures from 1 to 75 atmospheres, 
of which 0.8 to 12 atmospheres corresponded to 
the hydrogen sulphide, and at temperatures up 
to 500°C. was determined for commercial 
steels. Steels containing more than 13 percent 
chromium were fairly insensitive to changes in 
pressure and concentration. Those with less 
chromium showed increased corrosion. Steels 
containing less than 6 percent chromium were 
more strongly attacked than unalloyed steel 0 
pressure treatment, although the latter showed 
considerably greater corrosion at normal pres 
sure. The attack on all steels increases greatly 
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with temperature, but the temperature at which 
corrosion starts increases with increasing 
chromium content. Nickel lowers this tempera- 
ture; molybdenum raises it. At increased tem- 
perature the ratio of the corrosion values of 
non-alloyed or low-alloyed steels to those of 
high-alloy steels becomes more. For example, 
at 400°C. the ratio is 12:1 and at 500°C 9:1. 
Therefore, from the viewpoint of economy high- 
alloy steels offer no special advantage for many 
purposes. 


Products: 
Properties and Utilization 


Sulphur Compounds in Gasoline. R. 
Duprisay. Ann. des Comb. Lig. 8 (1933) 
pp. 871-4. 


The corrosive effects of 
sulphur compounds dissolved in gasoline were 
studied. Solutions of sulphur have no action on 
silver in 12 hours, but turn the immersed part 
of a copper strip blueish. This effect can be 
observed down to 0.001 percent. Allyl sulphide 
behaves in a manner down to 0.0001 
percent of sulphur. Hydrogen sulphide gives 
grey-black to red colorations, the latter being 
obtained down to 0.00008 concentrations. Silver 
strips are also blackened by hydrogen sulphide 
solutions. Ethyl mercaptan gives reddish tints 
down to 0.001 percent. Thiophene and carbon 
bisulphide show no discolorations if present in 
amounts less than 0.1 percent to 0.2 percent. 
The author suggests that the method can be 
used for approximate quantitative work, using 
standard solutions as comparators. 


sulphur and some 


similar 


Physico-Chemical Properties of Alco- 
hol-Gasoline Blends. I. Influence of 
Alcohol Concentration and of Tempera- 
ture on the Water-Holding Capacity. 
L. M. CHRISTENSEN, R. M. Hrxon and 
E. I. Futtmer. Jowa State Coll. J. Sct. 
7 (1933) pp. 461-6. 

Results accord with the formula log (Wx10)? 
= m log a + log (nt° + q) = m log a+ log 
b, where W= c.c. of H,O per 100 c.c. of blend 
at EtOH concn. a required to produce turbidity 
on cooling; m and log b are characteristic of a 
gasoline. For a fixed concn. of EtOH the H,O 
of tem- 


holding capacity is a linear function 


perature. 


Investigation and Judging of Lubri- 
cating Oil for Motors. MuicHAEL 
FreUND and STEPHAN THAMM. Petro- 
leum Z. 29 (1933) No. 40, pp. 1-14, No. 
41, pp. 1-13. 

Complete analyses of Mid-Continent, 
sylvanian, and Moreni lubricating oils 
made. Particular attention was given to deter- 
mining the absolute viscosity. Comparison of 
the data for lubricating oil of the same viscos- 
ity at 50°C. showed that the volatility of the 
oil, the slope of the viscosity curve, and the 
quantity of sludge formed on oxidation in- 
creased with specific gravity, but the carbon 
residue in general decreased. For mineral oils 


Penn- 
were 


of the same viscosity at 50°C. the viscosity 
curve and boiling range appeared to be deter- 
mined by specific gravity alone. The carbon 
residue and stability of the oil were influenced 
by asphaltic and asphalt-forming- constituents. 
The Conradson carbon, the content of hard 
asphalt and the color appeared to be dependent 
on one another for oils of almost the same spe- 
cific gravity and viscosity. The constants based 
on the relationship of temperature and viscosity 
Were different for each member of any group of 
lubricating oils prepared in a similar manner 


from the same crude, but the specific gravity- 
viscosity relationship was constant ‘for all oils 
of the same group. It is considered by the au- 
thor that the determination of viscosity at 50°C., 
specific gravity at 20°C., set point, asphalt con- 
tent, coke value and color are sufficient cri- 
teria for judging quality of motor lubricants. 
Friction Tests of Lubricating Oils. 


J. W. Donatpson and D. R. Hutcnuin- 


son. Chem. & Ind. 52 (1933) pp. 
424 T—29 T. 

Under conditions of boundary lubrication 
some oils are “oilier’? than others. An appa- 


ratus was devised comprising a ball resting in 
a spherical seat and from which a rod and 
weight are suspended. Temperature and bearing 
pressure could be varied. Data for tests of 
mineral and vegetable and animal oils are given. 


For mineral oils the coefficient of friction in- 
creased with temperature. For the fixed oils 
the coefficient decreases with temperature. The 
frictional resistance is thought to result from 
two factors, first, an increased friction occa- 
sioned by decreasing viscosity with temperature, 
and, second, a decrease with increased adsorp- 
tion at the higher temperatures, 


Mastic Asphalt Roofing. D. M. Wi1- 
son. Chem. & Ind. 52 (1933) pp. 959-60. 


Data are given on four roofing materials. 
These were sound and had required no repairs 
during 31 to 43 years service. The fourth had 
cracked badly. The sound mastics were char- 
acterized by a high content of 200 mesh mate- 
rial which is typical of good quality asphalt 
rock. The grit content of the recovered bitu- 
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men from these was also high. The sample that 
failed had no grit and less bitumen. 


Optical Density Color Measure. 
ment for Petroleum Oils. S. W. 
Ferris and J. M. McItvatn. Ind. & Eng. 
Chem., Anal. Ed., 6 (1934) pp. 23-9. 


Methods of cclor measurement in use in this 
country are of three classes: (1) A given thick. 
ness of oil is matched against one of a set of 
glass or liquid standards primarily on the basis 
of hue, for example the Lovibond and the N. P. 
A. methods; (2) a variable thickness of 
matched against a standard colored disk. This 


il is 
includes several “true color’? measurement pro. 
cedures; (3) the fraction of light absorbed by 
a certain thickness of oil is determined photo- 
The authors rightly contend that 
methods have their 


metrically. 
all of 
comings from the viewpoint of the refiner. In 
order properly to serve the refiner a color scale 
must meet the following six specifications: (1) 


these serious short- 


samples should be accorded values in agree- 
ment with ordinary visual inspection; (2) 
values must be additive; (3) apparatus, stand- 


values should be reproducible 
laboratory; (4) color values should be 
based on fundamental than arbitrary 
units; (5) the method should be usable in rou- 
tine work; (6) consistent color values should 
be obtained for oils ranging from the light fin- 
ished products to the darkest tars and bottoms. 
The authors present a method that meets all of 
The procedure and 
and 


ards, and color 
in any 


rather 


the six above specifications. 


apparatus are described data and charts 


are given. 


Short Cut Method of Hydrocarbon 
Analysis. II. Application to Analysis 
of Stabilizer Bottoms. R. Rosen and 
A. E. Ropertson. Ind. & Eng. Chem., 
Anal. Ed., 6 (1934) pp. 12-8. 

A short cut method of hydrocarbon analysis 
applicable to some types of routine samples has 
been developed in order to reduce the time and 
expense of such analyses. The previous article 
the application of this 
and The present article 


described 
stabilizer 


analysis to 
gas reflux. 
describes the application to stabilizer bottoms. 
Synthetic made 


graphs were prepared from the resulting distil- 


samples were and analyzed, 
lation curves by means of which stabilizer bot- 
toms samples can be analyzed. Corrections are 
applied for the presence of some components not 
present in the synthetic samples and correction 
charts have been prepared by calculating the 
effect of these components on the distillation 
curves. The short cut method applied to sta- 
bottoms checks microfractionation an- 
alysis within 0.5 percent on propane, 1 percent 
on butane, and two percent on pentane and hex- 
and hydrocarbons. The method 


offers distinct advantages from the standpoints 


bilizer 


anes heavier 


of ease of operation and economy of time and 
materials. 


Inverted Fractional Distillation 
Analysis. R. A. J. Bosscuart. Ind. & 
Eng. Chem., Anal. Ed., 6 (1934) pp. 29-33. 


The that 
interest in an analysis is in the quantity of the 


author points cut when the main 
heaviest components the usual analytical meth- 
ods involve a great deal of unnecessary work. 
A rectifying apparatus for normal pressure is de- 
scribed that allows separation of mixtures of 
gases or liquids commencing with the compo- 
nents of highest boiling point. The 
has a range of operation of +200° to —170°C. 


The fractions can be collected as liquids or 4s 


appa! atus 


gases. The analysis can be terminated at any 


point. Typical results are presented. 
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AGAIN! 


FOXBORO presents a new and outstanding 


development in Automatic Control 


The Stabilflo Valve 





OX BOR 


REG. U. S. PAT. OFF. 


THE COMPASS OF INDUSTRY 


This unique valve corrects the common faults of Con- 


trolled Valves of the standard types. 


By literally turning the motor up- 
side down and suspending the 
NO eRICTION valve stem extension from the top 
of the spring, all possibility of ex- 
cess friction is eliminated. No 
ball or roller bearings are neces- 


sary. 


By a radical change in the design 
GREATER of the valve plunger, the flow 
a ANGEABILITY rangeability has been increased 
400% without destroying the es- 


sential flow characteristics. 


GN And this has been done without 
LE pes adding any mechanisms to the 


fundamental design of the valve. 


S\MP 


This is the only air-operated automatic controlled valve 
that has complete control of the flow at every point be- 


tween 2 and 100% of its entire range. 


There are many other unique features designed into the 
Stabilflo Valve. It can be furnished for any size line under 
any pressure or temperature used commercially. Get 
the complete story of this interesting and valuable 


valve. Write today—no obligation of course. 


The Foxboro Company 
Foxboro, Mass., U. S. A. 


Branches in all principal cities 





MOST COMPLETE LINE OF INDUSTRIAL PROCESS CONTROL EQUIPMENT 
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Where is the refinery superintendent who wouldn't like to realize these ad- mt d 
vantages in his cracking tubes and piping? If you have in your plant pressures, Comp: 
temperatures, or corrosive conditions that are too severe for ordinary piping ing va 
material, then NATIONAL 4%-6% Chromium Pipe and Tubes will give youa oring 
new measure of both safety and economy. Cracking still tubes, hot oil transfer din 
lines, heat exchangers, condenser tubing, return bends, and steam boiler sirable 
water wail tubes, are examples where the gain will be very marked. The whick 
destructive action of sulphur dioxide and other sulphur compounds is sn 
greatly retarded by this special alloy. Summarizing its ms selon here’s what site 
you gain from these superior tubes: (1) improved strength at high tem- Thi 
peratures, (2) greater immunity to corrosion, (3) better resistance to a 
oxidation or scaling, (4) increased ductility for bending and forming, a 
(5) accurately controlled heat treatment, (6) superior quality electric-furnace eg 
steel, (7) wide range of sizes and lengths, (8) seamless walls—no welds, = 
(9) upset or otherwise formed ends if desired, (10) exclusive “Sentry” = 
drilling when ordered. Write for more detailed information. Pg 
age, 
NATIONAL TUBE COMPANY - PITTSBURGH, PA. {-::.. 
SUBSIDIARY OF UNITED Us STATES STEEL CORPORATION a 
oo evapo 
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A. I. M. M. E. Issues 
Metals Technology 


HE American Institute of Mining and 

Metallurgical Engineers, Inc., 29 
West 39th Street, New York, has issued 
the first copies of a new journal called 
‘Metals Technology.” This publication is 
to cover the ferrous and non-ferrous 
metals and will be published twice quar- 
terly. The subscription price is $7.00‘per 
year. 

It is planned that “Metals Technology” 
will be the medium through which the 
institute will effect initial prompt dis- 
tribution of the technical publications 
sponsored by its Institute of Metals Di- 
vision and its Iron and Steel Division. 
From the material published in the jour- 
nal will be selected the contents of the 
annual volumes of the American Institute 
of Mining and Metallurgical Engineers 
Transactions of the two divisions. 


A. S. T. M. Approves 
Tentative Gum Test 


N the recommendation of Committee 

D-2 on Petroleum Products and Lu- 
bricants, the American Society for Test- 
ing Materials on January 30 approved for 
publication as a tentative standard the 
Methods of Test for Determining Gum 
Content of Gasoline (D 381 -- 34 T). The 
measurement of gum in gasoline has re- 
ceived much attention from various in- 
vestigators in recent years. It is be- 
lieved that by standardizing the method 
just approved by A. S. T. M., Committee 
D-2 has performed a real service. The 
method is tentative in every sense. 

The section directly in charge of the 
preparation of this method, under the 
chairmanship of Dr. T. H. Rogers, assist- 
ant director of research, Standard Oil 
Company (Indiana), has been investigat- 
ing various proposed methods and spons- 
oring research investigations for several 
years. The method incorporates the de- 
sirable features of some of the methods 
which were investigated and, it is be- 
lieved, gives reproducible and comparable 
results 

This test is a means of determining the 
amount of gum existent in a motor fuel 
at the time of test. The results are indic- 
ative of the amount of gum deposition 
Which may take place in service if used 
immediately but give no indication of the 
gum stability of the motor fuel upon stor- 
age. Kesults obtained by this test are 
comparative only, inasmuch as the amount 
of gum residue obtainable from a given 
sample varies with the conditions of 
‘vaporation. In cases where the sample 





contains other dissolved non-volatile ma- 
terial, such as lubricating oil, such ma- 
terial may. be obtained as residue along 
with possible gum; these samples obvi- 


ously require special treatment, depend- - 


ing on the nature of the non-volatile 
material. 

This new Tentative Standard D 381- 
34 T will shortly be published in pamph- 
let form by the society and copies can 
be obtained by writing the A.S.T.M., 260 
S. Broad Street, Philadelphia. Single 
copies are 25 cents each with lower costs 
for copies in quantity. 


A. S. T. M. Committee D-2 
Launches New Work 


T the recent series of meetings held 

in Detroit under the auspices of 
A.S.T.M. Committee D-2 on Petroleum 
Products and Lubricants, the progress 
of current work was reviewed and new 
activities were launched. A large at- 
tendance was recorded and the meet- 
ings are considered to have been un- 
usually profitable ones. 

The work of Technical Committee B 
on Motor Oils which held a series of 
meetings of its sections is expected to 
become even more active than it has 
been in the past. It is recognized that 
lower viscosities are being encouraged 
by the automotive and petroleum in- 
dustries and that while such lower vis- 
cosity motor oil may give better lubri- 
cation, including possibly longer life of 
bearings, the use of such lower vis- 
cosity oils is attended with somewhat 


THE MONTH IN REVIEW ’ 


larger consumption. The point to be 
stressed to the layman in this connec- 
tion is that while he receives real bene- 
fits from thinner oils than those usual- 
ly used a couple of years ago, he must 
expect to have a somewhat greater oil 
consumption. As put by one of the 
committee members, a small part of 
what he saves in gasoline bill and re- 
pairs he must expect to spend’ for 
somewhat more lubricant. 


The problems before this committee 
are made more difficult by the changes 
coming into automobile design and 
construction such, for example, as de- 
creased bearing clearances, the dis- 
placement of babbitt with copper-lead 
and other bearing metals. Another sub- 
ject being studied is the pumpability of 
motor oils in service, particularly at 
low temperature. 

The major consideration at the meet- 
ings of Technical Committee A was 
the discussion of preparation of specifi- 
cations for motor gasoline. It was the 
opinion particularly of consumer mem- 
bers, that the consumer interest would 
be best served if the committee would 
undertake to prepare and supply to the 
public, through the A.S.T.M., a treatise 
on the meaning of the items properly 
included in gasoline specifications. By 
unanimous vote it was decided to pro- 
ceed with this work through a section 
on which both producers and consum- 
ers will be represented. 

Progress reports were presented to 
this technical committee in connection 
with vapor lock and gum and it also 





Yaciminetos Petroliferous Fiscales (Argentine Government) in the Comodoro 
Rivadavia field, Argentine, South America, operates the above compression plant | 


installation in conjunction with absorption system of gasoline extraction. 


The 


compressors total 1780 hp. Photograph by Jack Mellon, Byron Jackson Company. 
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received a report prepared under the 
auspices of the Cooperative Fuel Re- 
search Committee on the “Reproduc- 
ibility of A.S.T.M. Method for Octane 
Number.” This report shows that with 
the A.S.T.M. equipment properly ad- 
justed, octane number determinations 
in accordance with the A.S.T.M. meth- 
od differ by less than two octane num- 
bers and the average error is less than 
0.5. Also, that errors greater than one 
octane number are usually caused by 
improper engine conditions. 

The D-2 Subcommittee on Color ex- 





A. $30.00 


hibited a very interesting demonstra- 
tion of various daylight lamps and vari- 
ations caused in color readings by im- 
proper selection of such lamps. This 
group with the assistance of the Corn- 
ing Glass Works has apparently solved 
the problem of a suitable lamp, thus 
overcoming one of the most serious 
practical objections to any method for 


measuring color. 

The committee decided to extend the 
present Abridged Volume Correction 
Table for Petroleum Oils and issue it 
in somewhat better form. This table 





Investment Saved $937.50 


Have you ever figured the loss by radiation from centralized trapping 


compared with individual traps? 


Suppose you had five units connected to one float or bucket trap 
with 50 feet of 3" bare piping. You would then waste $937.50 worth 
of coal (at $5.00 a ton) in 10 years—for every foot of that piping 
would waste 750 Ibs. of coal per year. 


However, this is only one advantage of 


SARCO Steam Traps 


When each coil or jacket is equipped with a separate trap, each 
unit in the plant is independent of every other unit. Air and condensate 


are removed rapidly and continuously, regardless of varying pressures 


in the return lines. There can be no air bound or water logged coils. 
Production is increased and heat units are saved. 


The 1934 series of Sarco No. 9 Traps has many vital improvements. 


i 
ICAL i} HIM 


183 Madison Ave., New York, N. Y. 


Branches in Principal Cities 
Sarco Canada Limited 


Federal Blidg., Toronto, Ont., 


Let us tell you about them, or better still, we shall be glad to send one 
or more traps on free trial for 30 days. Please state 
size and. maximum steam pressure. 


Our latest catalog No. S-95 will interest you. 


Canada 








SARCO 
PIPE SAVERS] 








was prepared to meet the demand of 
the oil industry for a short, convenient 
table for reducing oil volumes to the 
basis of 60 F. (15.5 C.). The committee 
is also working on a revision of the re- 
port on “Significance of Tests of Pe- 
troleum Products.” This was first is- 
sued in 1928 to meet the need for au- 
thorative information regarding appli- 
cability of the tests for petroleum 
products and lubricants now in com- 
mon use in this country and the sig- 
nificance of the results obtained. There 
has been a wide demand for the pam- 
phlet and the committee hopes to have 
a revised edition completed in the near 
future. 


A. S. T. M. Tentative 
Specifications 


HE American Society for 

Materials recently published a number 
of tentative specifications of interest to 
the petroleum industry. The society de- 
sires widespread distribution of such 
specifications to all concerned with their 
final adoption and usage. Only by the 
combined cooperation of all concerned 
can there be established authoritative 
standards, which are at the same time 
practical, and feasable from the stand- 
point of efficiency and economy. Copies 
of the following tentative specifications 
can be secured from the society’s head- 
quarters at 260 South Broad Street, 
Philadelphia, at 25 cents each. The so- 
ciety invites constructive criticism of 
these specifications, which should be di- 
rected as indicated below. 

A. S. T. M. Designation E 22- 33 T— 
“Tentative Method of Test for Long- 
Time (Creep) High-Temperature Ten- 
sion Tests of Metallic Materials.” 

A. S. T. M. Designation E 21- 33 T— 
“Tentative Method of Test for Short- 
Time High-Temperature Tension Test of 
Metallic Materials.” 


Testing 


Criticism of the foregoing tentative 
specifications should be directed to N. L. 
Mochel, Secretary of the Joint A. S. M. 
E.-A. S. T. M. 
Effect of Temperature on the Properties 
of Metals, Westinghouse Electric & 
Manufacturing Company, Lester Station, 
Philadelphia. 

A. S. T. M. Designation A 154- 33 T— 
Carbor- 


Research Committee on 


“Tentative Specifications for 


for Industrial, Railroad 
and Marine Uses.” 
A. S. T. M. Designation A 148- 33 T— 


“Tentative Specifications for Alloy-Steel 


Steel Castings 


Castings for Structural Purposes.” 

A. S. T. M. Designation A 150- 33 T— 
“Tentative Specifications for High Ten- 
sile Strength Carbon-Steel Plates for 
Fusion-Welded Pressure Vessels. (Plates 
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over two inches and up to and including 
four inches in thickness.)” 

A. S. T. M. Designation A 149- 33 T— 
“Tentative Specifications for High Ten- 
sile Strength Carbon-Steel Plates for 
Pressure Vessels. (Plates two inches and 
under in thickness.)” 

A. S. T. M. Designation A 106- 33 T— 
“Tentative Specifications for Lap-Welded 
and Seamless Steel Pipe for High Tem- 
perature Service.” 

Criticisms of the foregoing tentative 
specifications should be directed to H. P. 
Bigler, Secretary to Committee A-1 on 
Steel, Rail Steel Bar Association, 33 
North La Salle Street, Chicago. 


Pennsylvania Grade 
Meeting Dates Changed 


The annual meeting of the Pennsyl- 
vania Grade Crude Oil Association will 
be held at State College, Pennsylvania, 
June 14 and 15, instead of June 28 and 
29, as was announced earlier. 


W. P. R. A. Meet 
April 5 and 6 

ESTERN 

sociation will hold its annual con- 
vention April 5 and 6 at the Elms Hotel, 
Excelsior Springs, Missouri, according to 
announcement by A. V. Bourque, secre- 
tary of the association. 


Petroleum Refiner’s As- 


Mineral Conference 


Proceedings Available 
ENNSYLVANIA State College, 
School of Mineral Industries, State 

College, recently 

published Bulletin 12, a complete re- 


Pennsylvania, has 
port of the proceedings of the Penn- 
sylvania Mineral Industries Conference, 
Petroleum Natural Gas Section, 
held at Pennsylvania State College, 
May 5-6, 1933. 

This bulletin includes a complete re- 


and 


port of the research and study on per- 
meability, porosity and grain size of oil 
sands, which has been a major project 
in the Mineral Industries Experimental 
Station for almost four years. It is 
presented under the title “Some Physi- 
cal Characteristics of Oil Sands,” by 
G. H. Fancher, J. A. Lewis and K. B. 
Barnes of Pennsylvania State College. 

In addition there is included “Nat- 
ural Gas Industry as it Relates to Pro- 
duction, Distribution and Marketing,” 
by S. W. Meals, president, Carnegie 
Natural Gas Company, Pittsburgh, Col. 
G. A. Burrell of Burrell-Mase Engi- 
neering Company, contributed a valu- 
able paper, 


in the Tech- 
nolos y of Natural and Refinery Gases,” 
In collaboration with Nelson C. Turner. | 
Norman E. Maxwell, production man- | 


“Advances 





ager, Crew-Levick Company, Titusville, 
contributed “Producing Formations and 


\ 
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A TYPE OF STORAGE TANK 


to meet every evaporation problem 





—s aa 





Storing 





A 5,000-bbl. Horton- 
sphere at the Empire 
Oil & Refining Co. 
plant at Ponca City, 
Okla. of all-butt- 
welded construction. 


‘Blending Stock 


without evaporation loss 


bY fea extremely volatile oil products are stored in 
ordinary tanks the evaporation loss is tremendous. In ad- 
dition to the volumetric loss, the evaporation of the lighter 
fractions reduces the octane number and the vapor pressure. 


Such products can be stored in Hor- 
tonspheres, however, with practically 


| no evaporation loss. In the illustration 


above, a butane-pentane mixture with a 
Reid vapor pressure of from 20 to 35 
absolute at 100°F. is stored from the 
time it is produced by a vapor recovery 
plant until it is used for blending. This 
Hortonsphere, which is designed to op- 
erate at 50 lbs. pressure, will prevent 
evaporation loss from that particular 
product for all normal temperature va- 
riations in Oklahoma. 


How Losses are Stopped 


As the temperature increases, it 
simply builds up the pressure inside 
the Hortonsphere. No vapor is vented 
out and no evaporation loss takes place, 
except for unusual conditions which 
might cause the pressure to exceed the 
setting of the relief valve. 


Economical 


The use of the Hortonsphere enabled 
this refiner to provide the entire 
amount of storage necessary for this 
purpose in one unit, with one set of 
piping and fittings. The original cost 
per barrel of storage is considerably 
less than if smaller units were used 
with duplicate piping and fittings. 


Other Storage Units 


In addition to the Hortonsphere, we 
build Hortonspheroids and radial-cone 
tanks for lower pressures, and Wiggins 
Pontoon Roofs and Wiggins Breather 
Roofs for storage tanks without pres- 
sure. Ask our nearest office to quote 
you on the type of tanks which will 
be most effective in stopping evapora- 
tion loss under your particular con- 
ditions. 


CHICAGO BRIDGE & IRON WORKS 


gr bee ae is ee 1255 Burt Bldg. 
Ie ar te 2919 Main Street 
» RR Sa er 1426 Thompson Bldg. 
Birmingham............ 1548 Fiftieth St., No. 
_.. ern 2463 Old Colony Bldg. 
I Se dk anne aula 1520 Lafayette Bldg. 


SS SPP Peer 2234 Rockefeller Bldg. 
Mow VYoth........ 3102 Hudson Terminal Bldg. 
Philadelphia....... 1608-1700 Walnut St., Bldg. 
OS parr 1529 Consolidated Gas Bldg. 


a DN: . < . 5 os die 1051 Rialto Bldg. 
ee re 1334 Wm. Fox Bldg. 


Plants at BIRMINGHAM, CHICAGO and GREENVILLE, PA. 
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Production Practice in the Titusville- 
Oil City area.” 

M. R. Fenske, assistant professor of 
chemical engineering at the college, 
discussed “Research Developments in 
the Refining of Pennsylvania Petro- 
leum.” J. C. Zimmer, G. H. B. Davis 
and Per K. Frolich, all.of Standard Oil 
Development Company, contributed 
“The Effect of Paraflow on Wax Crys- 
tallization and the Pour Point of Lub- 
ricating Oils.” 

All of these papers in full, together 


with the discussion which followed 


their presentation, are published in 
Bulletin 12. Copies can be _ secured 
from the address above for $1.00 each. 


Trade Association Formed 
In California 
ORMATION of a State Trade As- 


sociation for the Petroleum Indus- 
try in California was decided upon at 
a mass meeting of oil men held in Los 
Angeles February 5. More than 200 
producing and refining companies and 
individuals were represented at the 





FOR ALL LIQUID PETROLEUM PRODUCTS 


StL METER 





NATIONAL METER COMPANY 











The meter with the balanced piston. 


Easy to install, dependable, durable, and eco- 


nomical to operate. 


The original meter of the oscillating piston type 


and still unequaled. 






It is accurate and it stays accurate. 


Standard and high-pressure types 
for all liquid petroleum products. 





Used by leading 
oil companies 
throughout the 
world. 





National Meter Company 


Executive Offices and Factory: 4213 First Avenue, Brooklyn, New York 
Texas Branch: 1208 Dallas Bank and Trust Building, Dallas, Texas 


BOSTON CHICAGO 
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LOS ANGELES 


SAN FRANCISCO 


meeting and decision to organize the 
Trade Association was unanimous. 

A committee on permanent organiza- 
tion consisting of Hooper C. Dunbar, 
Rush M. Blodget, Angus J. Crites, 
Robt. M. Pease, Chas. A. Johnson, H, 
A. Bardeen, Eugene G. Starr, W. H. 
Taylor and Robt. E. Hines was named 
and authorized to formulate plans, 
draft suggested articles of incorpora- 
tion, prepare by-laws, receive and con- 
sider suggestions from all producers 
and refiners, and to enlarge its mem- 
bership to secure a fair representation 
of the industry in the state. 

Hooper C. Dunbar was elected chair- 
man of mass meeting. Angus J. Crites 
is vice chairman and Rush M. Blodget 
is executive secretary. Approval of the 
action of the committee of 50 in calling 
the meeting to form the association 
was given without a dissenting vote. 


Natural Gasoline Output 
Lowered in 1933 


RODUCTION of natural gasoline in 
the United States for the year 1933 
totaled 33,610,000 barrels, according to 
Bureau of Mines Monthly Petroleum 
Statement for December, 1933. This 
compares with a total of 36,281,000 bar- 
rels for the year 1932. 

Although the total production of nat- 
ural gasoline for the month of December 
was slightly above that of November, 
1933, the daily average production de- 
clined from 4,100,000 gallons in Novem- 
ber to 4,070,000 gallons in December. The 
largest increases in natural gasoline pro- 
duction in December were recorded in 
the Panhandle and Kettleman Hills fields. 
Production of natural gasoline in the East 
Texas field in December totaled 2,100,000 
gallons, or a daily average of 68,000 gal- 
lons. 

Stocks of natural gasoline continued to 
increase during December and on Decem- 
ber 31 totaled 27,440,000 gallons, com- 
pared with 25,586,000 gallons on hand at 
the end of the previous month and with 
18,840,000 gallons on hand a year ago. 

The Bureau of Mines has also released 
detailed statistics of natural gasoline pro- 
duction for 1932, a statistical appendix to 
the Minerals Yearbook, 1932-33. This re- 
port indicates a total of 830 natural gaso- 
line plants operating in 1932 and reports 
302 operators. Of the total plants 367 
were compression type, 451 listed as ab- 
sorption, and 12 charcoal absorption 
plants. The compression plants produced 
182,000,000 gallons of gasoline, the ab- 
sorption and combination processes, 1, 
333,000,000 gallons, and the charcoal 
plants, 9,000,000 gallons. Total volume 
of gas treated by all plants was reported 
at 1,499,756,000,000 cubic feet, with am 


_ average recovery of 1.02 gallons per thou- 


sand cubic feet. 
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Bound Volumes of NRA 
Codes for Sale 


yroved under the National Industrial 
being compiled in 


N*A codes of fair competition ap- 
J 


Recovery Act are 


bound volumes and can be purchased 
through the Superintendent of Docu- 
ments, Government Printing Office, 


Washington, D. C., at a price of $1.50 per 
volume. 

The codes are arranged in chronolog- 
ical order, with amendments, supple- 
mental codes, executive orders and ad- 
ministrative orders and, it is believed, 
will in this form facilitate the reference 
needs of industries and persons directly 
affected by code developments and be of 
value to all who are interested in follow- 
ing the progress of industrial codification. 

Volumes One, Two and Three now 
are available. The first volume runs 
from July 9, 1933, to October 11, 1933. 
The second is from October 12, 1933, 
to November 10, 1933, and the third cov- 
ers November 11, 1933, to December 7, 
1933. 


Gasoline Pipe Line 
Deliveries Increase 


ASOLINE pipe lines continued to 

play an increasingly important part 
in the transportation and distribution of 
motor fuels. During 1933 there was an 
increase of over 8,500,000 barrels deliv- 
ered from these lines. Motor fuel turned 
into pipe lines in 1933, according to the 
December Bureau of Mines Monthly Pe- 
troleum Statement, amounted to 38,417,- 
000 barrels, as compared to 29,901,000 
1932. Deliveries from pipe 
lines in 1933 totaled 38,196,000 barrels, 
and in 1932 this total was 29,573,000 bar- 
rels. Stocks in working tanks and lines 
at the end of December, 1933, totaled 1,- 
315,000 barrels, as against 1,198,000 bar- 
tels at the end of December, 1932. Short- 
age increased from 92,000 barrels in 1932 
to 104,000 barrels in 1933. 


barrels in 


New Lamp for 
Determination of Sulphur 


N the method for the determination of 
sulful in light spirits standardized by the 
Institution of Petroleum Technologists, 5 
ml. of spirit are burnt in a lamp of 15 ml. 
capacity fitted with a wick of glass wool. 
The products of combustion ascend a 
glass chimney and are aspirated through 
an absorption train. When the lamp has 
burned to dryness, it is rinsed twice with 
two ml. of amyl acetate, burning to dry- 
N€ss in each case. This procedure occu- 
dies two or three hours, according to the 
boiling range of the sample. 

A new lamp has been devised by the 
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British Fuel Research Board consisting 
of a small wash bottle, in the outlet tube 
of which is cemented an acetylene burner, 
rated at seven liters per hour, of the 
type used-in cycle lamps. Ten grams of 
spirit are weighed into the bulb, and hy- 
drogen bubbled 
through the spirit and becomes carbureted 
with the vapor of the spirit, the volume 
of hydrogen required being about 450 
ml, per gram. 


from a cylinder is 


It is necessary to apply 
heat to vaporize the heavier fractions, 
and this can be done with an alcohol 
spirit lamp or by electrical means. Spirits 


containing small quantities of gas oil have 
been used successfully, although occa- 
sionally about 1 mg. of coke has formed. 
The flame is smokeless and the end of 
the burning is: abrupt. 

This lamp is more rapid than that of 
the Institution of Petroleum Technolog- 
ists and is especially useful where a low 
sulfur content has to be determined with 
accuracy. The method of the Institution 
of Petroleum Technologists, using about 
3.5 grams, would give about 2.5 mg. of 
barium sulfate per 0.01 percent of sulfur. 
The new lamp burns 10 grams in half the 
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Years No. Years 
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Service | Pumps | Service 
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= ‘ % look these days. 
15 10 150 
14 4 56 
13 10 130 
12 3 36 
11 5 55 
10 3 30 
9 19 90 
8 104 832 
7 60 420 
6 24 144 
: | 3 | % 
4 ‘ 
3 2 6 tin 10O—1934. 
2 14 28 
1 3 3 
Total...| 351 3,17 of first cost. 


ean you use pumps like these? 


Do you wonder that the largest oil companies are con- 
sistent users of Kinney Pumps? The figures shown here 
are worth studying for they point to possible savings 
in pumping costs which no refinery can afford to over- 


But even more important to you, is the story behind 
these figures—the story of steady operation year in 
and year out—the story of costly shutdowns avoided 
because of Kinney reliability. The dividends Kinney 
Pumps pay in this way are beyond your power to fig- 
ure—BUT YOU CAN ENJOY THEM! Write for Bulle- 


(First cost $192,843.46; repair parts $14,843.84, or 7.7% 
Total (see table) of 3170 pump years or 
$4.68 per pump per year. And we have better records on file!) 


KINNE 


725 Commercial Trust Bldg. 
PHILADELPHIA 


MFG. CO. 


3539 Washington St. 


BOSTON 
1202 Buckingham Bidg. 
CHICAGO 
1333 Santa Fe Ave. 
LOS ANGELES 
































time and would therefore give about 7.2 
mg. of barium sulfate per 0.01 percent 
of sulfur. To obtain the same weights 
of precipitate by combustion in the bomb 
calorimeter would require about seven or 
20 combustions, respectively. 

This lamp is next to be applied to the 
determination of the calorific value of 
light spirits in a gas calorimeter. The 
whole lamp may be inserted within the 
calorimeter, so that no correction for the 
heat of vaporization is required. 

The foregoing was contributed by C. H. 
S. Tupholme, 4 N; Hyde Park Mansions, 
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WESTCO PUMP CORPORATON, Dept N-3. 
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Refinery Duties. 
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WESTCO TURBINE PUMPS 





HIGH PRESSURE - 





MULTI- 


PUMP PERFORMANCE 


ONE IMPELLER 


With only ONE Impeller, Westco’s re-energizing action produces pres- 
sures, which in many cases, are equal to that of conventional centrifugals 
Economical, corrosion-resisting construction. 
Will NOT vapor-bind. For all transfer and charging duties. 
Refiners everywhere. Fill in and mail coupon TODAY. WESTCO PUMP 
CORPORATION, Davenport, Iowa. Branches: 
Los Angeles, San Francisco. Representatives in 50 Principal Cities. 


London, N. W. 1, England, and appeared 
in News Edition of Industrial and Engi- 
neering Chemistry, Vol. 12, No. 3, Feb. 
10, 1934, and is republished here through 
the courtesy of that American Chemical 
Society publication. 


Analysis of 
East Texas Crudes 


UMMARIZED data have been pre- 
pared by the Bureau of Mines, giving 
the results of analysis of 24 representa- 





LEFT: A given particle of liquid gets a 
“crack” from just ONE of the Impeller 
blades in the conventional type centrifugal 


BELOW: Crack! Crack! Crack! In Westco, 
the same particle of liquid gets 
a hundred times or more as it runs the 
“gauntlet” of Westco’s efficient, multi-vaned 
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tive samples of crude oil from the Fast 
Texas and neighboring fields of Texas, 
All but two of the samples were obtained 
from wells producing from the Woodbine 
sand. One of these is from the shallow 
production of the Van field, and the 
other from the Powell field. These two 
samples are examples of production from 
the Nacatoch sand in areas where the 
bulk of production is from the Wood- 
bine. 

This summary, prepared by E. L. Gar- 
ten and R. E. Thurn, Petroleum and Nat- 
ural Gas Division, Bureau of Mines, 
augments Report of Investigations 3130, 
published in August, 1931, which gave 
four typical analyses of East Texas 
crudes. The detailed results of the dis- 
tillation analysis by the Bureau of Mines 
Hempel Method for all of the samples 
are available for public reference in the 
files of the Bureau of Mines, Washing- 
ton, D. C., and the Petroleum Experiment 
Station, Bartlesville, Oklahoma. Copies 
of Abstracts of Bureau Publications, 
ABP 61, car be secured from either ad- 
dress. 

This abstract, ABP 61, classes the East 
Texas crudes as intermediate type, gives 
formation data, depth of wells, as source 
information. The samples average 39/40 
A. P. I. gravity, show an average gaso- 
line yield of approximately 36 percent. 
The report includes all of the usual de- 
tail information as to fractions and char- 
acteristics, physical and chemical, as cus- 
tomary with Bureau of Mines analyses. 


A. P. I. Accident 
Prevention Manual 


I hacen department of accident preven- 

tion, American Petroleum Institute, 
A. P. I. Accident Pre- 
“Precautions for 


last month issues, 
vention Manual No. 7, 
Workers on Construction and Mainte- 
nance of Refinery Equipment.” This il- 
lustrated manual includes discussions of 
the following types of work: general in- 
forge work, work on boilers, 
tanks, 


structions, 


stills and wook work, work on 


electric equipment, labor, work on ma- 
chinery, brick or concrete work, painting, 
pipe work, and welding. 

As stated in the foreword of the mar- 
therein 
but a 


discussion of the conditions under which 


ual, the information contained 


may not be new to all workers, 


refinery men labor and the instructions 
contained in the manual should do much 
to bring about better understanding and 
help to obviate mistakes and man-failures, 
thereby reducing the number of accidents 
and injuries. 

The manual sets forth the most prac 
tical and least hazardous methods by 
which refinery labor should carry on its 
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BOOKS ON PETROLEUM AND REFINING 


HEAT TRANSMISSION—William H. Me- 
Ad 


lams. 

A comprehensive treatise sponsored by 
the Committee on Heat Transmission, Na- 
tional Research Council, dealing with the 
various fields of heat transmission, based 
on considerable unpublished data as well 
as on a critical examination of the litera- 
ture. Contains authoritative correlations for 
the various important cases of heat transfer 
with 33 examples of the application of the 
recommended relations. Published January, 
1933. Price, $5.00. 





CHEMISTRY AND TECHNOLOGY OF 
CRACKING—A. N. Sachanen and M. D. 
Tilicheyerv. 

Published in December, 1932, this book 
is a valuable addition to the library of those 
interested in cracking unit design, construc- 
tion, or operation, or in the general subject 
of the chemistry or cracking. This late work 
covers thoroughly the fundamental features 
of cracking, chemistry of cracking, chemical 
composition of cracked products, proper- 
ties and chemical treatment, the principle 
cracking systems, and includes an excellent 
chapter on the hydrogenation of petroleum 
products. 


Price . 





BUTANE - PROPANE HANDBOOK — 4r- 
ranged and Edited By Geo. H. Finley, 
Editor Western Gas. 


The first edition of the Butane-Propane 
Handbook, published November, 1932, is the 
only work of its type and presents a most 
thorough treatment of the liquefied petro- 
leum gases industry. Contents: A Chron- 
ology of Liquid Gas Development, Physical 
Properties of the Liquefied Petroleum Gases, 
Properties of Butane-Propane Mixtures and 
Relation of Properties to Temperatures, 
Composition and Analytical Determination 
of Liquefied Petroleum Gases, The Manu- 
facture of Liquefied Petroleum Gases, Trans- 
portation of Liquefied Petroleum Gases, The 
Use of Butane and Propane with Manufac- 
tured Gas, Central Plants for Butane-Air 
Service, Central Plants for Undiluted Bu- 
tane-Propane Vapor Service, Liquefied Pe- 
troleum Gases as Industrial Fuels, Appliance 
Utilization of Liquefied Petroleum Gases and 
Bottled Gas Distribution of Liquefied Pe- 
troleum Gases. 


Price 


CHEMICAL REFINING OF PETROLEUM 
—V. A. Kalicheyvsky and B. A. Stagner. 


This is American Chemical Society Mon- 
ograph No. 63, and is a notable contribu- 
tion to the literature on modern chemical 
treating practice, covering the subject in a 
most comprehensive manner. It fills a def- 
inite need and the reliable information it 
contains will be found invaluable for use in 
every refinery. 

Price . 


AVAILABLE AT 


THE CATALYTIC OXIDATION OF OR- 
GANIC COMPOUNDS IN THE VA- 
POR PHASE—L. F. Marek and Dorothy 
A. Hahn. 


The latest work on Oxidation brings the 
data down to 1932, comprehensively cover- 
ing the literature dealing with oxidation 
processes. Contents: Catalysis, Catalytic 
Decomposition of Alcohols, Oxidation of 
Alcohols to Aldehydes and Acids, Reactions 
Involved in the Synthesis of Hydrocarbons 
and Alcohols from Water Gas, Oxidation of 
Methanol from Formaldehyde, Oxidation of 
the Gaseous paraffin Hydrocarbons, Oxida- 
tion and Hydration of Olefins and Acetylene, 
Oxidation of Petroleum Oils, Production of 
Hydrogen from Methane, Surface Combus- 
tion, Knocking in Internal Combustion En- 
gines, Oxidation of Benzene, its Derivatives, 
Naphthalene Anthracene and Miscellaneous 
Polynuclear Compounds, Apparatus. 


Price 





LUBRICATING GREASES—E. N. Klemgard. 


Practical and. scientific data on the man- 
ufacture ahd use of .hbricatmmg= greases, 
chemical analysis of many commercial lu- 
bricants, abstracts from important patents, 
formulas and processes for grease produc- 
tion. Contents: Manufacture of Cup 
Greases, Uses, Tests, Analysis and Patents; 
Soda Base, Mixed Soda-Lime, Sett, Lead 
Base and Miscellaneous Greases and Com- 
pounded Oils; Mechanical Mixtures and the 
Trend in Grease Research. 


Price . 





THE SCIENTIFIC PRINCIPLES OF PE- 
TROLEUM TECHNOLOGY—Dr. Leo 
Gurwitsch and Harold Moore, 1932 re- 
vised edition. 


The original translation of Gurwitsh’s sec- 
ond edition (1925) appeared in 1926, and in 
response to a wide appeal the preparation of 
a second edition was undertaken by Harold 
Moore and C. I. Kelly, to include data on 
technical and scientific work on petroleum 
to 1932. The well known standard reference 
work is the most comprehensive treatment 
of petroleum technology now available. 

Price 





PETROLEUM DICTIONARY — Hollis P. 
Porter. 

A thorough and comprehensive glossary of 
terms used in the producing, refining and 
marketing branches of the petroleum indus- 
try. The Petroleum Dictionary of 234 pages 
presents over 3000 terms and definitions. It 
is offered those engaged in the industry as a 
first edition, the author having in mind the 
compilation and publication of future edi- 
tions as the need arises. Includes many 
new words and expressions used in the de- 
scription of newly developed processes and 
appliances. 


Price 


PRICES SHOWN 


CHEMICAL ENGINEERING, UNIT PROC. 
ESSES AND PRINCIPLES—Edited by 
John C. Olsen. 

A broad practical treatment of unit pro- 
cesses, selection of best type of equipment 
for the particular process. Includes the fol- 
lowing chapters: Heat and Power, Flow of 
Heat, Evaporation, Principles of Fractional 
Distillation, Steam Distillation, Dry Distilla- 
tion and By-Product Recovery, Filtration, 
Drying, Electric Heating, Catalytic Heating, 
Absorption of Gases, Electrolysis, Separation 
of Solids and Liquids from Gases, Materials, 
of Construction, Cost, Financing and Lo- 
cation. 

Price 





ELEMENTS OF CHEMICAL ENGINEER- 
ING—W. L. Badger and W. L. McCabe. 
A valuable tool for the refinery and nat- 
ural gasoline plant engineer, providing ‘a 
simple approach to the unit operations of 
chemical engineering. Based on the film 
concept and unusual classification of unit 
operations has been adopted. Introduction 
by Dr. Arthur D. Little. Chapters—General 
Considerations, Flow of Fluids, Transporta- 
tion of Fluids, Flow of Heat, Evaporation, 
General Mechanism of Diffusion Processes, 
Humidity and Air Conditioning, Drying, 
Distillation, Gas «Absorption, Extraction, 
Crystallization, Filtration, Mixing, Crushing 
and Grinding, Size Separation, Conveying 
and Weighing. 
POO %- witicas binky nase $5.00 





HANDBOOK OF PETROLEUM ASPHALT 
AND NATURAL GAS, Revised Edition 
Bulletin 25, Kansas City Testing Labora- 
tory—Dr. Roy Cross. 

This well known handbook was revised in 

1931 and increased to 865 pages. Material 

incorporated in the first edition of Bulletin 


.25 was brought down to date. The follow- 


ing is included: Economics of Gasoline, 
Transportation Storage and Gaging, Prop- 
erties of Crude Petroleum, Refining and 
Cracking of Petroleum, Properties of Refin- 
ing Petroleum, Fuel Oil, Oil Shale, Asphalt, 
Natural Gas, Methods of Analysis, Tables, 
Patents and Publications. Well illustrated 
hy graphs, charts and photographs, and re- 
plete with valuable tabulations, .. 

Price 





ELEMENTS OF FRACTIONAL DISTILLA- 
TION—Clark Shove Robinson. 

Explains principles of distillation simply 
and accurately according to best ideas of 
physical chemistry and chemical engineering. 
Contents—The Phase Rule, One Component 
System, Two Component System, More 
Complex Systems. The Gas Laws, Solu- 
tions, Simple Distillation, Fractionation, 
Rate of Fractionation, Discontinuous Distil- 
lation, Design of Continuous Still, The 
Fractionating Columns, The Condenser, Ac- 
cessories, Continuous Distillation, Ammonia, 
Benzolized Wash Oil, Mehyl Alcohol, Ethyl 
Alcohol. 

Price . 


THROUGH 


GULF PUBLISHING COMPANY 


HOUSTON, 


P. O. Box 2811 
TEXAS, 


U. S$. 


A. 











March, 1934—A Gulf Publishing Company Publication 


43a 





work. The information has been devel- 
oped from the practical experience of 
operating men and safety engineers who 
have investigated a large number of acci- 
dents and injuries. The manual was pre- 
pared by the Committee on Accident Pre- 
vention in Refineries, and that committee 
is to be complimented on the thorough- 
ness of its investigation as well as the in- 
teresting manner in which it has present- 
ed the information. Copies are available 
from the American Petroleum Institute, 
Department of Accident Prevention, Dal- 
las, Texas, at a price of 25 cents for 
single copies. 


Removing Moisture 
From Propane 


AREFUL removal of moisture from 

propane is necessary to prevent freez- 
ing of regulators and needle valves where 
this product is sold for domestic con- 
sumption. Manufacturers of liquefied pe- 
troleum gases often overcome this diffi- 
culty by additional fractionation of the 
propane before it is bottled. Westoak 
Gasoline Company, Sayre, Oklahoma, 
found this condition troublesome, and be- 
cause the quantity of propane marketed 





Announcing 








to users of 


SELF-PRIMING CENTRIFUGAL PUMPS 


HYDROBALANCE is the new designation 
which identifies the only self-priming centrif- 
ugal pump ever built without valves to oper- 
ate without re-circulation after prime has 


been accomplished. 


Valves are troublesome and undependable; 
re-circulation is costly because it wastes power 


in two ways. Only HYDROBALANCE elimi- 


nates both these undesirable factors. 


When 


you need a self-priming centrifugal pump 
you need HYDROBALANCE, which repre- 
sents the most efficient and dependable type 
of self priming centrifugal pump. In these 
days of cost-cutting, economy demands that 
you accept nothing less. 


All LaBour self-priming centrifugal pumps 
employ the principle of HYDROBALANCE. 
We shall be glad to send descriptive litera- 
ture on request. The LaBour Company, Inc., 
307 Sterling Avenue, Elkhart, Indiana. 








did not warrant the additional expense 
of the fractionation equipment, developed 
a simple calcium chloride drier, which 
was installed to completely dry the pro- 
pane immediately after it passed through 
the condenser sections. 

The drier was built by welding a short 
piece of 15-inch pipe, closed at one end 
with the exception of a two-inch collar, 
and placing a heavy bolted flange on the 
other. The upper half of the companion 
flange was made up with an orange-peel 
bull plug, having a quarter-inch collar 
welded in the center of the closed end, 
The drier was placed upright on angle 
iron legs embedded in concrete. A one- 
inch line was tapped to the body of the 
drum near the flanged top. A fine mesh 
wire basket, large enough to easily slip 
down into the pipe was made to carry 
about 10 pounds of calcium chloride and 
this basket was inserted at the point of 
the flange. 

During operation of the drier, about 
2000 gallons of propane is passed through 
the calcium chloride before it is rendered 
inefficient because of saturation with 
moisture. The saturation point is deter- 
mined by means of a moisture detector 
placed on the pressure gauge nipple in 
the top of the vessel. When a trace of 
moisture shows, the drier is cut out of 
service, unflanged, the basket 
and a fresh basket load of calcium in- 


removed 


serted. The spent calcium chloride is re- 
claimed by heating in an iron kettle until 
all moisture is driven out. The chemical 
is then broken into pieces of suitable size, 





Calcium Chloride Propane Drier made 
and used by Westoak Gasoline 
Company. 
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placed in another wire basket and stored 
away from contact with the atmosphere, 
ready to be placed in service again. 


Production of 


Motor Fuel, 1933 


RODUCTION of motor fuel during 

1933 totaled 408,284,000 barrels, as 
compared with a total of 399,712,000 bar- 
rels production for 1932, according to 
Bureau of Mines Monthly Petroleum 
Statement for December, 1933. Straight 
run gasoline from crude charged to stills 
remained at approximately the same fig- 
ure last year as the year before, being 
195,961,000 barrels in 1933 and 195,386,000 
barrels in 1932. During the same period 
production of cracked gasoline continued 
to increase and during 1933 the cracking 


processes contributed 180,662,000 barrels — 


of motor fuel, as compared to 170,905,000 
barrels in 1932. Natural gasoline produc- 
tion included in the motor fuel produc- 
tion figures totaled 33,610,000 barrels in 
1933, as against 36,281,000 barrels in 1932. 
Benzol for blending into motor fuels 
amounted to 1,473,000 barrels in 1933, and 
1,031,000 barrels in 1932. 


RED C. FOY, who joined Shell Oil 

Company of California late in 1933 as 
sales promotion manager, was recently 
made advertising manager, and will be in 
charge of both departments. 


PAUL I. TINKLER, refinery engineer, 

Tulsa, has been appointed superin- 
tendent of the Sloan & Zook refinery at 
Warren, Pennsylvania. James Fox, Ak- 
ron, Ohio, has been made manager of 
sales of refined products, for the com- 
pany. 


ONALD B. KEYES, 


chemical 


professor of 
engineering and head of 
the chemical engineering department of 
the University of Illinois, addressed the 
American Section of the Society of 
Chemical Industry, February 16 at the 
Chemists Club, New York City, on “Co- 
operative Studies on Removal of Sulfur 
Dioxide From Flue Gases.” 

, B. COYLE, metallurgist, develop- 

ment and research department, The 
International Nickel Company, Inc., ad- 
dressed the Springfield, Mass., section 
of the American Society for Metals (for- 
merly the American Society for Steel 
Treating) February 26 on the subject of 
Progress in the use of alloys in cast iron. 
The address was based on the American 
Exchange Paper to the Institute of Brit- 
ish Foundrymen in June, 1933, and cov- 
red the following subjects: The use of 
alloys in general casting production, high 
test and high strength cast irons, heat 
tesistant cast iron, corrosion resistant cast 


iron, heat treated cast iron and white and 
chilled cast irons. 


. A. WHITEHURST of Shell Petro- 

leum Corporation, St. Louis, Missouri, 
has been added to the American Petro- 
leum Institute sub-committee on Tanker 
and Barge Fires. Announcement of the 
appointment was made by C. A. Ellis, 
chairman of the committee on fire pre- 
vention in marketing. 


&. F. KNOX has been appointed to 
membership on the American Petro- 
leum Institute committee on accident 





prevention in refineries to take the place 
of W. C. Lynch, it was announced by R. 
P. Anderson, secretary of the committee. 
Both men are affiliated with General Pe- 
troleum Corporation of California, Los 
Angeles. C. W. Smith of Standard Oil 
Company (Indiana) is chairman of the 
committee. 


B. MANBECK, manager of the 
Wood River, Illinois, refinery of 
Standard Oil Company (Indiana), retired 
on annuity March 1, after nearly 44 years 
of service with the company. He was 





THE CUSTOMER IS 
NOT ALWAYS RIGHT 





... But Neither Are We 


No company whose history has been linked with industrial 


progress over a period of years would presume to lay claim to a 


record of 100 per cent freedom from trouble with every installa- 


tion, despite the thousands of successful ones it may have to its 


credit. But there are those who can point to an enviable record of 


customer satisfaction based on 100 per cent correction of such 


troubles. The mistakes one makes are not in themselves a founda- 


tion for success. Rectifying them at no cost to anyone else, is. 


YORK ICE MACHINERY CORPORATION = 


REFRIGERATION = 


COMPLETE BRIGHT STOCK PLANT 


YORK + PENNSYLVANIA 


ABSORPTION & COMPRESSION 
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succeeded by S. A. Montgomery, who was 
formerly general superintendent of the 
Wood River plant. 


i C. WILCH, Lion Oil Refining Com- 

pany, El Dorado, Arkansas, at the 
technical session of the meeting of the 
Louisiana-Arkansas Refiners Association, 
El Dorado, in February, presented an in- 
teresting discussion under the title “Lu- 
bricating Greases.” 


. E. YOUNG, The Pure Oil Company, 
has been placed in charge of refin- 


ing, pipe line and crude oil purchasing 





for the southwestern subdivisions and has 
established headquarters at Muskogee, 
Oklahoma. G. E. McBride, formerly su- 
perintendent at Muskogee, has been trans- 
ferred to Birmingham, Alabama, to head 
that sales division, specializing in indus- 
trial lubricants. General executive offices 
of the company in Oklahoma remain in 
Tulsa. 


J S. ADELSON, chief metallurgist, 
Steel & Tubes, Inc., Cleveland, Ohio, 
addressed two meetings of electrical men 
at the Hotel Statler, St. Louis, Missouri, 
February 6, on the subject, “The Manu- 


Lick Your TOUGHEST JOBS 


WITH ony 


EX PLOSION-PROOF MOTORS 


a. what a large 
eastern refining company 
did when it installed four G-E 
explosion - proof motors and 
control in a new cooling tower 
in its refinery. These motors 
are installed out-of-doors in an 
atmosphere containing explo- 
sive gases. They must with- 
stand rain, snow, dust, dirt, 
and constant exposure to acid 


water. It is a mighty tough 


job for any motor, but dependable G-E explosion-proof motors have been on 
the job, supplying cooling air and providing new economies in mainte- 


nance and installation. 


G-E explosion-proof motors and control are real refinery drives. They are 
tested and listed for Class I, Group D installations as defined by the 
National Electrical Code. Buy G-E explosion-proof motors and control. 
You'll find them a highly profitable investment. General Electric, Schenec- 


tady, New York. 


020-19 


GENERAL @ ELECTRIC 
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facture of Electric Welded Tubing and 
Pipe.” One meeting at noon was com- 
posed of the St. Louis Electrical Board 


of Trade. The group in the evening was 
made up of the Industrial Engineers 
Section. 

Mr. Adelson’s addresses were illus- 


trated with slides showing various steps 
in the manufacture of electrical welded 
tubular products as well as installations 
of these products in various fields. Ap- 
150 attended the 


proximately evening 


meeting. 


AYNE C. EDMISTER has leit 
Seminole, Oklahoma, and is now em- 
ployed in the research laboratory, Stand- 
ard Oil Company (Indiana), at Whiting, 


. D. SCOTT, The Texas Company, Cas- 
per, Wyoming, refinery, has_ been 
transferred to the Amarillo, Texas, plant. 
W. N. Meyer, also of the Casper refinery 
staff, has been transferred to the com- 
pany’s research laboratory at 


New York. 


Beacon, 


D. MANZ, formerly superintend- 

ent for Ashland Refining Company, 
Ashland, Kentucky, is now at Laurel, 
Montana, with Independent Refining 
Company. 


ORDON D. BYRKIT has accepted a 
chemist with 
Ponca City, 


research 
Company, 


position as 
Continental Oil 
Oklahoma. 


. G. KIRKBRIDE, member of staff of 
the manufacturing department, 
Standard Oil Company (Indiana), has 
been transferred to Texas City, with Pan 
American Refining Company, to take a 
responsible share in the organization of 
a research laboratory at the new refinery 
there. 


. J. MERKUS, JR., has taken a posi- 

tion in the manufacturing department 
cf the St. Louis office of Shell Petro- 
leum Corporation as chemical engineer. 
He received his Ph. D. in chemical engi- 
neering at the University of Michigan, 
November, 1933. 


OHN W. COAST III, of the operating 

division of Alco Products, Inc., recent- 

ly stationed at Oil City, Pennsylvania, 

has been transferred to Shreveport, 

Louisiana, in connection with the recently 

completed Gyro cracking units installa- 
tion. 


. E. DARLING, formerly with Mag- 

nolia Petroleum Company, Beaumont, 
Texas, has joined the staff of Pan Amert- 
ican Refining Company as test engincer at 
the new Texas City refinery. 
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A. L. WEIL 


L. WEIL, vice president and gen- 

eral counsel, General Petroleum Cor- 
poration since its organization by John 
Barneson, was recently elected president 
of the company, succeeding John A. 
Brown, recently transferred to become 
chairman of Socony-Vacuum Corporation 
operating committee, with headquarters 
at New York. 


M. F. MOORE, of Gasoline Prod- 

ucts Company, has been elected per- 
manent chairman of the Cracking Devel- 
opment Conference. John T. Ward of 
M. W. Kellogg Company, was elected 
vice chairman, and also became permanent 
chairman of the sub-committee on re- 
search. 


. M. LEVINE has accepted a position 
Refineries, Inc., and 


moved to Tulsa, Oklahoma. 


with Danciger 


LIFFORD COOPER, formerly of the 

laboratory staff of Standard Oil 
Company (Indiana) at Whiting, who re- 
turned recently from Aruba, D. W. L., 
where he was with the Pan American 
Petroleum Corporation, joined The Pure 
Oil Company and located in Chicago. 


n 


Distillation: Astra Romana, S. A., Bucharest, 
Roumania, (Roumanian subsidiary of N. V. de 
Bataafsche Petroleum Maatschappij, of The 
Hague, Holland), at the Ploesti refinery, is 
erecting new distillation facilities. Contract to 
Arthur G. McKee & Company. 


n 


Distillation: 
Anonima, 


Petrolul Bucuresti Societate 
Bucharest, Roumania, is erecting 
ctude skimming and vacuum distillation units. 
Contract to Arthur G. McKee & Company. 








VY PLANT ACTIVITIES VY 


Improvements: Midland Oil Refining Com- 
pany, Denver, Colorado, adding equipment for 
preduct’on of road oils, black oils, and other 
asphaltic products. 


Purchase: Artex Refining Company, Arp, 
Texas, was recently formed to acquire through 
receivership sale the 1500-barrel skimming 
plant originally built by Boone Refining Com- 
pany and successfully operated under the follow- 
ing names: Arp Refining Company, Amicus 
Curiae Refineries, Inc., and Owl Refining Com- 
pany No. 2. 
Mac. T. 


president ; 


Officers of the new company are 
Hall, president; Dick Duncan, vice 
Errol C. Holt, secretary-treasurer. 
This group owns Tyler Refining Company and 
operates a 3000-barrel plant on a nearby site. 


Reorganization: Baird Refining Company, 
Baird, Texas, has succeeded the Octane Refin- 
ing Company (1200 barrels capacity) at Chau- 
tauqua, on the T. & P. Ry., as the result of 
reorganization of the latter concern. Woodley 
Petroleum Company, Shreveport, is principal 
owner. Baird Refining Company was formed by 
D. C. Biggers, E. G. Palmer and Myron G. Bla- 
lock, the latter two being chairman of the board 
and vice president, respectively, of Woodley 
Petroleum Company. 


Laboratory: Standard Oil Company of New 
York, 26 Broadway, New York, planning alter- 
ations and enlargement of its laboratory at 
K'ngsland and Greenpoint Avenue, Brooklyn, 
mn. %. 





Chemical Plant: Louisiana Products Corpo- 
ration, Shreveport, Louisiana, plans construc- 
tion of a chemical plant at Winnfield, Lou’si- 
ana, with first unit for production of lime at 
reported cost of $600,000 with units to follow 
for calcium chloride and sodium sulphate. 


Refinery: Sun Oil Company, Philadelphia, 
reported to have obtained options on site at 
Texas City to erect refinery, tank farm and ter- 
minal facilities. Company has denied reported 
refinery. 


Improvements: 
Company, 


McCallen Oil & Refining 
Huntington Beach, California, is 
adding equipment of Southwestern Engineering 
Corporation design. 


Purchase: Minerva Refining Company, Min- 
erva, Texas, has acquired Kent Refining Com- 
pany’s 2200-barrel skimming plant, to process 
crude from the Rockdale-Minerva field. Com- 
pany was formed by E. L. Davis, J. Smith 
and §. F. Richardson; capital stock $30,000. 


Improvements: Malco Refineries, Artesia, 
New Mexico, is doubling capacity of its skim- 
ming plant, equipment including new still, 
cclumn, condensers, exchangers. Contract to 
Southwestern Engineering Corporation. 


Gasoline Plant: Lisbon Gasoline Company, 
Shreveport, Lowtisiana, headed by O. J. Dykes, 
building second gasoline plant, Joiner section, 
East Texas field. Location, Mid-Kansas Oil & 





















Use Mathews Conveyers 
for Packing, Storing, and 
Shipping Operations 


Whether you’re canning 
row or planning to can 
Motor Oil... our engineer- 
ing experience and nation- 
wide service is valuable to 
you. 


Write for a copy of our 132- 
page catalog on Mathews 
Conveyers. 


MATHEWS CONVEYER COMPANY 
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Ellwood City, Penna. 


We would like to receive a copy of your 132-page 


catalog describing Mathews Conveying Systems. 
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Gas Company’s W. T. Grisson lease J. F. 
Brown survey, Rusk County. Capacity 3,500,- 
000 cubic feet daily. 


Lease: Southern Oil Refining Company, Ty- 
ler, Texas, has leased its 3000-barrel skimming 
plant at Reeds Switch, East Texas field, to J. D. 
Wrather and associates. This group owns and 
operates Overton Refining Company and Kil- 
gore Refining Company plants. 


Smith Brothers Refining 
operating its 


Gasoline Plant: 
Company, McLean, 
120,000,000 cubic foot well-pressure type gaso- 
line plant, western Wheeler County, NWc NE 
Section 28, Block 24, H&GN Ry. survey, oper- 
ating on lean gas. Company has requested per- 


Texas, is 


mit to erect carbon black plant. 


F. C. Henderson Gasoline Com- 
pany, Sanford, Texas, to rebuild well pressure 
gasoline plant near Sanford, Hutchinson Coun- 
ty, Texas Panhandle, which was damaged by 


Rebuilding: 


fire February 9. Original plant capacity was 
150,000,000 cubic feet daily, and represented in- 
vestment of $175,000. 


Distillation Units: Magnolia Petroleum 
Company, Beaumont, Texas, is building two 
additional distillation units; Foster Wheeler 
type. 


Distillation Unit: Chalmette Petroleum Cor- 
poration, New Orleans, at the Chalmette, Lou- 
isiana, refinery has completed erection of a new 
distillation unit, replacing seven shell stills for- 


merly used. 





paper. 


leaders in this field. 


First Choice: 
THE REFINER 


It is no “‘accident”’ that the men who are most in- 
terested in developments in the Refining Division 
of the oil industry should subscribe to THE RE- 
FINER in greater numbers than to any other oil 


It is a Refining paper—a specialized paper for 
men in a specialized field. Each issue is a record of 
achievement in the industry. Each issue also brings 
you the advertising of more refinery equipment 
and service concerns than can be found in any other 


paper. It is First Choice among a majority of the 








Renew your subscription promptly. 
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Extend Lines: Parade Gasoline Corporation 
(formed from Excelsior Gasoline Corporation 
upon purchase of half interest by H. L. Hunt) 
at its gasoline plant east of London, East Texas 
field, laid additional estimated 40 miles of gath. 
ering lines to process gas from more wells. 


Solvent Process: Atlantic Refining Company, 
Philadelphia, building 500-barrel unit of the 
Govers Process (acetone-benzol solvents) under 
license from The Texas Company, for produc. 
tion of low cold test lubricating oils. Company 
also building 1000-barrel unit of nitrobenzine 
solvent process developed by its own technol. 
ogists. Also building Kellogg type combined 
topping-cracking-stabilizing unit. 


Gasol:ne Plant: A. H. Mayland heading a 
group of Turner Valley, Alberta, Canada, oper. 
ators, proposed construction of a gasoline plant, 
Minor Merriweather and associates, Los An- 
geles, who proposed a similar project some 
months ago, is connected with the new pro- 
posal. Capacity, 60,000,000 cubic feet daily, 
Maturity, late spring. 


Cracking Unit: Lion Oil Refining Company, 
El Dorado, Arkansas, reports completion of new 
2000-barrel gas oil cracking system, operating 
under license from Gasoline Products Company, 


Cracking Unit: Texas Oil Products Com. 
pany, Gladewater, Texas, purchased cracking 
unit from Continental Oil Company, Sapulpa, 
Oklahoma, plant and are moving it to Glade. 
water. 


Moved: Wichita Falls Refining Company, 
has moved its skimming plant from Wichita 
Falls to Gladewater, East Texas field. Capacity 
750 barrels. 


Solvent Plant: Standard Oil Company of 
New Jersey has started clearing site for con- 
struction of a 1000-barrel phenol treating plant 
for production of special grades of lubricating 
cils at its Bayonne, New Jersey, refinery. To 
be housed in two-story building and to include 
two systems of atmospheric and vacuum distil- 
lation stills for dephenolizing and phenol re- 
covery. First phenol installation was at Sarnia, 
Ontario, Canada, plant of Imperial Oil Com- 
pany, Ltd., three years ago, where the process 
was developed. Second installation at Port Je 
rome France, at the plant of Standard-Franco- 
Americaine Raffinage (owned by Standard Oil 
Company of New Jersey, Atlantic Refining 
Company and Gulf Oil Corporation). 


Refinery: Grogan Oil Company, Shreveport, 
Louisiana, headed by M. J. Grogan, proposes 
erection of skimming plant at Lewis, Caddo 
Parish, dependent upon completion of three 
wells near Vivian, first of which is now drilling. 


Gasoline Plant: Hercules Gasoline Company 
started operating first four units of its East 
Texas gasoline plant, Gulf Production Com- 
pany’s Angus Spear lease west of Kilgore, and 
will enlarge to eight units soon, to reach 10, 
000,000 cubic feet capacity. L. J. Dales is sup 
erintendent. 


Enlargements: Shamrock Oil & Gas Company 
announced plans to enlarge McKee plant, Moore 
County, Texas, to 120,000,000 cubic feet and 
Clayton plant in Gray County, to be enlarged 
when sufficient gas is available; both plants 
operating on sour gas. Involves additional 
gathering lines. Reported cost $250,000. 


Gasoline Plant: Hanlon Buchanan, Inc. 
building 8,000,000 cubic feet gasoline plant 
Humble Oil & Refining Company’s Bowless 
lease, Ferguson Survey, Gregg County. Gather 
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ing lines, four to 20-inch, approximately 900 
wells, return lines to be two to eight-inch to 
wells for repressuring. C. E. Wharton in 
charge of construction. H. J. DeLatin in charge 
of pipe lines and operation. 


Cracking Unit: Sunray Oil Company, Allen, 
Oklahoma, has given contract to Foster Wheeler 
Corporation for erection of 1200-barrel Dubbs 
cracking unit, to be completed by July 1, (Re- 
fner, February, 1934, page 39a). 


Refinery: Toyo Sekiyu Kaisha, said to be af- 
fliated with North Sakhalin Petroleum Com- 
pany, has obtained permit to erect a refinery 
near Kanagawa, Japan, to produce gasoline and 
jubricating oils. 


Canning Plant: Humble Oil & Refining Com- 
pany, Baytown, Texas, refinery has installed 
facilities for canning plant to can lubricating 
oil in quart and five-quart sizes. 


Canning Plant: Skelly Oil Company, El Do- 
rado, Kansas, has installed complete canning 
plant for packaging lubricating oil in quart and 


five-quart sizes. 


Cracking Unit: Arrow Refining & Producing 
Company, Fort Worth, has contracted for erec- 
tion of 1000-barrel cracking unit at its 5000- 
barrel skimming plant near Overton, East 
Texas, field. Henry B. May, Sr., Fort Worth, 
president of the concern which is controlled 


by H. F. Gibson and F. Kirk Johnson. 


Purchase: Canyon Oil & Gas Company, Inc., 
Cross Plains, Texas, purchased the 500-barrel 
skimming plant at Cisco, formerly known as 
the White Star Refining Company, from John 
Shertzer. Cisco operator, who recently acquired 
the plant from federal receiver. Tom Bryant 
is president of the purchasing concern. 


Operating: E. & F. Refining Company, Long- 
started operating its 200-barrel 
northeast of Kilgore, East 
Company is af- 


view, Texas, 
plant 
Texas field, late in February. 
fliated with E. & F. Petroleum Corporation, 
which is headed by J. O. Ehlinger, Houston, 
and S. G. Faust, Longview. Plant equipment 
was formerly used as a crude reclaiming unit 
located in the G. F. Penn Survey, Gregg 
County. 


skimming 


Rebuild: Gladetex Refinine Cerporation (V. 
Earl Farp, Tom King and David Everhart, 
owners), plans rebuilding of its 1500-barrel re- 
finery near Gladewater, East Texas field, fol- 
lowing severe damage by fire late in February. 


D. W. Haering & Company, Chicago, manu- 
facturers of H-O-H water treatments, announces 
the following additions to the Eastern sales 
staff eperating from its New York office, 1451 
Broadway; Edwin H. Chandler in Rhode Island, 
Albert Nickerson, Albert Stewart and C. W. 
McKinnon, in Massachusetts. 


Monsanto Petroleum Chemicals, Inc., has 
been formed by Monsanto Chemical Company 
and Thomas & Hochwalt Laboratories, Inc., to 
take over the plant and processes of Dayton 
Synthetic Chemicals, Inc. The new company 


will be devoted to development and manufacture 
and uses of synthetic resins, alcohols, and or- 
anic chemicals from petroleum, at Dayton, 
Ohio. Officers include E. M. Queeney, presi- 
dent; C. A, Thomas, vice president in charge 
of operations. Dr. Thomas will retain his in- 
terest in Thomas & Hochwalt Laboratories, in- 
dependent chemical research organization. 


Distillation: Compagnie Francaise de Raf- 
finage, Le Havre, France, erecting crude oil 
distillation and vacuum distillation units. Con- 
tract to Arthur G. McKee & Company. 


Distillation: United Refining Company, War- 
ren, Pennsylvania, is erecting a 2500-barrel 
crude distillation unit replacing shell still equip- 
ment. Contract to Arthur G. McKee & Com- 
pany. 


Cracking Unit: Rice Ranch Oil Company, 
Santa Maria, California, headed by Geo. W. 
Lichenberger, installing Lincoln Clark vapor 
phase cracking unit. Contract for distillation 
equipment to Southwestern Engineering Corpo- 
ration. 


Refinery: Mid-West Refineries, Inc., B. J. 
Skinner, trustee, has completed arrangements 


for completion of a 1000-barrel refinery at Alma, 
Michigan. Construction was started last fall. 


Improvements: Caminol Company, Ltd., 
Hanford, California, installing new fractionat- 
ing column and control section. Contract to 
Southwestern Engineering Corporation. 


Enlargement: Mohawk Petroleum Company, 
Bakersfield, California, is installing new cool- 
ing tower, new flash tower and new condensing 
equipment to increase capacity to 5000 barrels 


daily. Contract to Southwestern Engineering 
Corporation. 
Improvements: C. W. Fourl, Signal Hill, 


California, refinery, installing distillation equip- 
ment, including fractionating column, flash tow- 
er, stripping tower, heat exchangers, and con- 
densing equipment. Contract to Southwestern 
Engineering Corporation. 











Ask the Duriron Man 


The Duriron Company is headquarters 
for acid and alkali resistant materials 
and products. So many hundreds of 
articles are manufactured for dozens of 
industries that it is impossible to list 
them. Here are some of the alloys ob- 
tainable exclusively through The Dur- 
iron Company: 


DURIRON: a high-silicon iron almost 


universally resistant to acid corrosion. 


DURICHLOR: a silicon iron especial- 
ly resistant to hydrochloric acid in all 
concenttations and temperatures up to 
the boiling point. 


DURIMET: a low-carbon nickel-chro- 
miumvsilicon steel possessing great re- 
sistance to many corrosives, especially 
weak sulphuric acid. Has _ greater 
strength than mild steel. 


DURCO ALLOYS: low carbon con- 
tent (.07% max.) chrome nickel steels 


produced in high-frequency electric 
induction furnaces. 
ALCUMITE: a superior aluminum 


bronze highly resistant to sulphuric 
acid in the lower concentrations. 


Whatever your corrosion problem, we 
can help you. Write for additional in- 
formation. 


THE DURIRON COMPANY, INC. 


412 N. FINDLAY ST. 


DURIRON 


DAYTON, OHIO 
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New Equipment for the Modern Plant 





Hard Facing Metal 
COLOMNOY, INC. 

Colomnoy, Inc., Los Nitos, California, 
recently introduced a new hard facing 
metal which it calls Colomnoy “Sweat- 
On.” It is recommended for use on parts 
subjected to extreme shock, abrasion and 
oxidation. The manufacturers claim it 
opens a new field to hard facing, and 
permits the solution of many problems 


formerly considered impractical. 


Fuel Oil Heater 
GRISCOM-RUSSELL COMPANY 

Griscom-Russell Company, 285 Madison 
Avenue, New York, announces a new type 
fuel oil heater designed for flexibility 
and compactness in installation. The ap- 
paratus is a G-R Twin G-Finn Section, 
consisting of two parallel steel pipes, each 
serving as a shell for a single G-Fin pipe 
with a return bend at one end and all 
inlet and outlet connections at the other. 
The G-Fin pipe is made in the form of 
a U-bend or hairpin, 

Since the units are interchangeable they 
can be arranged in series or parallel, as 
required by duty, and additional sections 
can be connected at any time to existing 
installations. The design is said to elimi- 
nate the necessity of providing 100 per- 
cent spare heating capacity except in in- 
stallations consisting of a single unit. In- 
dividual units can be cut in and out of 
service at fractional loads to maintain 
constant oil temperature. The G-Fin de- 
sign is said to give additional heating ef- 
fectiveness. Steam used as the heating 
medium passes through the G-Fin pipe 
heating the oil which flows along the 
finned surface. The manufacturer states 
that further advantages of the Twin G- 
Fin fuel oil heater are the absence of in- 
ternal joints which might permit leakage 
between steam and oil, the elimination of 
strains from changes in temperature be- 
cause of the free expansion of both shells 
and G-Fin pipe, the ready accessibility of 
the heating surface for inspection and 
cleaning and the light weight which per- 
mits easy handling and installation. 





Elliott Strainer 


Strainer 
ELLIOTT COMPANY 

Elliott Company, Jeanette, 
vania, announces a self-cleaning strainer 
which will clear service water of ex- 
traneous matter down to very small parti- 
cles and which need not be opened up 
for cleaning except at long intervals. The 
strainer is suited for service where high 


Pennsyl- 


percentage of foreign matter is to be re- 
water. The finely clean 
water resulting protects valves, spray noz- 
zles, meter and similar equipment where 
abrasion or clogging may be caused by 
fine particles or grit. 

The self-cleaning mechanism is oper- 
ated by a_ self-contained motor 
which takes its water supply from the 
outlet side of the strainer. No external 
source of power is necessary; there are 
no electrical connections to make. The 
strainer basket is easily and quickly re- 
noved for occasional cleaning or removal 
of large debris. The strainer is of lib- 
eral capacity with large straining area 
and the pressure drop through the basket 
is low. 


moved from 


water 





Griscom-Russell Fuel Oil Heater 
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Controller 
THE FOXBORO COMPANY 

The Foxboro Company, Foxboro, Mas. 
sachusetts, announces development of two 
controllers, of like appearance, but one 
being for control of temperature and the 
other for control of pressure. They are 
designed for control work at a definite 
control point where control must be se- 
cured inexpensively. The dial and knob 
on the lower face of the controller per- 
mits adjustment of the temperature or 
pressure within the range of the instru- 
ment. The indicating gauge above the 
adjusting knob shows the air pressure on 
the diaphragm motor of the control valve 
and also shows whether the valve is open- 
ing or closing. 

On the temperature controller, a two- 
inch dial type thermometer may be in- 
stalled in place of the air gauge. This 
thermometer is connected to the same 
bulb as the controller, thus showing the 
temperature being maintained. 

The pressure controller may likewise 
be equipped with a high pressure indicat- 
ing gauge that shows the pressure being 
controlled. In either case, it is necessary 
to mount a valve motor air gauge on the 
air line to the valve outside the case. 





Foxboro Controller 


The new controllers have a_ universal 
case that is designed so that it may be 
either flush or surface mounted as !e- 
quired. The one case serves for either 
style without change. The connection may 
be either top, bottom or back. All work- 
ing parts are integral with or mounted on 
a cast aluminum base. By removing the 
set screw in the setting knob and remov- 
ing the two screws shown on the face of 
the instrument, the case can be removed, 
leaving the interior open for inspection. 

The company designates the tempera 
ture controller as Type 1119 and the pres 
sure controller as Type 2119. 
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Lincoln Motor 


Electric Motor 
THE LINCOLN ELECTRIC COMPANY 


The Lincoln Electric Company, Cleve- 
land, Ohio, announces a_self-protected 
electric motor equipped with a protective 
device built into the windings to prevent 
burning out. Should the motor be stalled 
through overloading, become excessively 
hot due to poor ventilation, run on single 
phase, or if for any other reason the 
motor is blocked, the protector shuts off 
the current and saves the motor from 
damage. A. C. induction self-protected 
motors are built in sizes from % to 30 
horsepower, for either two- or three- 
phase and standard commercial cycles 
and voltages. Controls are mounted on 
the motors. 


Hand Drills 
ARMSTRONG BROS. TOOL COMPANY 


Armstrong Bros. Tool Company, Chi- 
cago, has added the new line of “Star” 
drills to its list of tools now in use in 
many industries. The new drills are of 
the four-point type, and were designed 
for hand drilling in concrete, stone, brick, 
blaster, tile and asphalt. They are drop 


forged from high carbon chisel steel, and 
are hardened and tempered to meet speci- 
The drills are made in sizes 


ficatic 1S. 
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ranging from %4-inch to 1% inches, and 
lengths range from eight inches to 24 
inches. 


Paint 
QUIGLEY COMPANY, INC. 


Quigley Company, Inc., 56 West 45th 
Street, New York, announces Tripple-A 
No. 44 Aluminum, a protective medium 
combining a black anti-corrosive vehicle 
with powdered aluminum, which is said 
to afford advantages in protection and 
application in that one brushing, or ap- 
plication of the combined products gives 





priming, protection and finish. The ve- 
hicle is a stable chemical neutral bitumin- 
ous compound, drying by evaporation in- 
stead of oxidation. The manufacturer 
states that the coating is penetrating, is 
resistant to heat, and properly applied, 
adheres to all surfaces, withstands tem- 
perature changes without checking or 
cracking and does not chip or peel. The 
black base seals pits and pores of the ma- 
terial on which it is applied, preventing 
corrosion of metal and weatherproofs the 
surfaces. The aluminum surface deco- 
rates and protects, since the aluminum 
flakes leaf-out and rise to the surface, 
giving a bright aluminum finish. 
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and chemical reagents. 


follows: 
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Pioneers Lead the Way to Progress 


OIL REFINING EFFICIENCY 


depends upon the correct coordination of methods, equipment 


PIONEER OYSTER-SHELL LIME is the correct reagent for the 


up-to-date refinery because of its special reaction properties, as 


Uniformity of Composition 
Extremely High Purity 

High Percentage of Available CaO 
Freedom From Core 

Extreme Fineness 

Unusual Blending Power 

Rapid Reaction Rate 

Correct Settling Rate 

Freedom from Grit 


Controlled Moisture Content 


‘THE HADEN LimgE GoMP 


MFRS. OF PIONEER OYSTER SHELL LIME 
17Z0 SHEPHERD STREET 


Houston -JExAsS 
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Gasket Type Pipe Coupling 


CHAMPION MACHINE & 
FORGING COMPANY 


Champion Machine & Forging Com- 
pany, 3695 E. 78th Street, Cleveland, 
Ohio, announces a positive seal pipe 
coupling which the manufacturer claims 
makes possible the joining of straight 
plain end pipe without grooving, thread- 
ing, beveling or upsetting the ends, no 
extra finishing operation being necessary. 
The coupling provides strength in tension 
sufficient to meet all strains during as- 
sembly of pipe line and while the line is 
under pressure. 

Tension tests show an efficiency in 
tension in excess of the strength of a 
thread and coupled joint. Couplings have 
been assembled on pipe and tested up to 
4000 pounds per square inch, proving that 
gasket used is an effective seal up to that 
pressure. 

The gasket is so designed as to pro- 
vide a double seal which is equally ef- 
fective against either pressure or vacuum. 
Two steel reinforcements 180 degrees 
apart on the gasket, protect the gasket 
from pinching action of the two halves 
of the coupling when being assembled on 
the pipe. 

The coupling consists of five distinct 
parts, viz: two half coupling sections 
which contain gripping devices, one gas- 


Boiler Settings 
Still Settings 


€ 





nll 
GOOD USED BOILERS 


Completely Equipped, 


Guaranteed and Insured 


Terms can be arranged 


Masonry Chimneys 


Foundations 


Furnace Construction Co. 


1216 Tower Petroleum Bldg., Dallas, Texas. 





ket with metal protected sections and 


two bolts. Coupling sections are drop 
forged special grade steel; gripping rings 
are drop forged and heat treated and as- 
sembled into half coupling sections in 
such a manner as to become integral with 
coupling itself. 


Compressors 
INGERSOLL-RAND COMPANY 


Ingersoll-Rand Company, New York, 
announces Type XVG air and gas com- 
pressors, a complete line of direct con- 
nected gas engine-driven machines. The 
units consist of vertical four-cycle multi- 
cylinder “V” type gas engines with direct 
connected horizontal compressor cylin- 
ders. The arrangement is said to result 
in a well balanced, smooth running ma- 
chine of moderate weight, permitting 
shipment from the factory in completely 
assembled units. Light shipping weights, 
easy handling, small foundations, smaller 
buildings required, simple erection are 
among the advantages claimed. The ma- 
chines have light, strong reciprocating 
parts, large bearings, low piston speed 
and conservative ratings. The “XVG” 
machine is built in sizes 60, 125, 190 and 
260 horsepower, with 2, 4, 6 and 8 cylin- 
ders, respectively; two power cylinders 
for each compressor cylinder. 


Installed 


HOUSTON, 
























ELEMENTS 01 
FRACTIONAL 
DISTILLATION 


ROBINSON 


Reid Bomb Bath 


AMERICAN INSTRUMENT COMPANY 


American Instrument Company, 774 
Girard St. N. W., Washington, D. C., has 
developed a bath for the purpose of 
holding a constant temperature in the 
measurement of vapor pressure of gaso- 
line by the Reid Bomb Method. (A. §, 
T. M.D 323-32 T). A compact box on 
the side of the bath houses the control 
assembly (relay, switch, pilot light, etc.), 
and temperature is held within specified 
limits by a “Quickset” bimetallic regula- 
tor and a “Lolag” immersion heater. The 
assembly works directly from the house 
current, thus requiring no batteries or 
auxiliary connections. 


Temperature Control 
WILBIN INSTRUMENT CORP. 


Wilbin Instrument Corporation, 40 East 
34th Street, New York, has placed on the 
market a line of electric temperature 
regulators, embodying some _ interesting 
features. 

The line comprises automatic valves for 
steam, gas, oil, water or brine flow con- 
trol, actuated by thermostats of various 
kinds. 

A “heat motor” of advanced design is 
employed to operate the valve. The motor 
consists of a pressure chamber in which 





Elements of 
Fractional 
Distillation 


By 
Clark Shove Robinson 
Assistant Professor of 
Chemical Engineering, 
Massachusetts’ Institute of 
Technology 





INTERNATIONAL CHEMICAL SERIES 


GULF PUBLISHING COMPANY 


P. O. Box 1307 


TEXAS 
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4 volatile fluid is vaporized by an electric 
strip heater. The vapor pressure thus built 
up compresses a flexible bellows in the 
chamber. The valve plunger is attached to 
this bellows and is moved upwards when 
the bellows is compressed. Limit switches 
actuated by the valve stem itself, control 
and reverse the valve stroke. 

A device for interrupting the electric 
circuit makes it possible to arrest the 
valve travel at any point between the 
“open” and “closed” positions. It is 
daimed that six different valve positions 
can be secured for a total temperature 
difference at the thermostat of only 1° F. 
This makes possible close control of tem- 
peratures even where fluctuations occur 
rapidly over wide limits. 

Combinations are available suitable for 
all process industries, refrigeration, air 
conditioning, weather and zone control 
of heating systems, ovens and room con- 
trol. 


Alloy Steels 
NATIONAL ALLOY STEEL COMPANY 
National Alloy Steel Company, Pitts- 
burgh, a subsidiary of Blaw-Knox Com- 
pany, is producing a number of steels for 
service where strength, resistance to ox- 
idation at high temperatures, resistance 
to corrosion from acids and furnace gases 
at high temperatures, and resistance to 
abrasion at moderate and high tempera- 
tures, are The NA castings 
are recommended for use as beams, baf- 


required. 


fles, dampers, and tube supports for oil 
cracking stills and otherwise where re- 
sistance is required against high tempera- 
ture and sulfur. These castings are said 
by the manufacturer to resist corrosion 
up to 2000° F. and are recommended for 
service requiring resistance to nitric acid, 
dilute and concentrated, mine waters, 
ammonia, hydrogen sulfide, corrosive oils 
and similar materials. They are said to 
be machinable, ductile and weldable. 


Starter 


THE ELECTRIC CONTROLLER 
& MANUFACTURING COMPANY 


The Electric Controller & Manufactur- 
ing Company, 2708 E. 79th Street, Cleve- 
land, Ohio, announces Type ZOS oil-im- 
mersed, across-the-line, combination mag- 
hetic starter for motors up to 30 horse- 
power, 220 volts, 60 horsepower, 440 volts, 
and 75 horsepower, 550 volts. The starter 
contains an unfused or fusible safety 
switch and a magnetic starter with over- 
load relays. All of the internal wiring is 
complete. 

Heavy duty, sturdy construction is used. 
Safety switches have wiping wedge, 
double break contacts, heavy gauge steel 
Parts with all actuating parts case hard- 
ened. Magnetic starters have bushed arm 
bearings, efficient magnetic circuits, and 
are quiet in operation. Large clearances 


between live parts and high arc rupturing 
capacity are claimed. Overload relays are 
designed to provide sensitive overload 
protection and have high heat inertia to 
withstand heavy overloads. 


Arc Welding Handbook 


Lincoln Electric Company, Cleveland, 
Ohio, has published and placed on the 
market a comprehensive book on weld- 
ing entitled “Procedure Handbook of 
Arc Welding Design and Practice.” 

The book is like an encyclopedia in 
treatment of its subject, and contains 


434 pages with about 500 illustrations 
and drawings. 

The subject matter is divided into 
eight sections or parts, discussing 
welding methods and equipment, tech- 
nique of welding, welding procedure 
and speeds and costs, structures and 
properties of weld metal, weldability 
of metals, designing for arc welded 
steel construction of machinery, design 
for arc welded fabrication of steel 
structures, and typical applications of 
arc welding in manufacturing construc- 
tion and maintenance. 
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‘‘It’s the Best Sheet Packing 
for extreme pressures and 
high temperatures!”’ 


That's the way refinery engineers feel about GARLOCK 7021 
High Pressure Compressed Asbestos Sheet Packing. 





Garlock 7021 was specially developed for severe service 
against oil at extreme pressures and temperatures. It has estab- 
lished an enviable record in the oil industry. Place a trial order 


now! 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 


Tulsa, Oklahoma 


Los Angeles, California 


IN CANADA: The Garlock Packing Co. of Canada, Ltd., Montreal, Que. 


March, 1934—A Gulf Publishing Company Publication 








53a 





Now Is the Time 


TO RE-COVER 
YOUR 
FILTER 
LEAVES 
WITH 
LONG 
LASTING 


SMOOTH-TEX 
METALLIC FILTER CLOTH 





PeEREDALLT 


NERY 


You can do the work, using 
our improved method and 


fittings or we do it for you. 


Write to-day 


a 


MULTI-METAL WIRE 
CLOTH CO., INC. 


795 EAST 139TH ST. 
NEW YORK, N. Y. 





Ask for LIST of REFINERS 


who use the 


CAMPBELL 
Feed Water Regulator 


Installations of 30 to 50 in refineries are 
common. The CAMPBELL is particularly 
adapted to refinery requirements. 





No thermostats. 
No generators. 
No floats. No 
moving parts in 
the Regulating 
Element. In- 
stall one, make 
comparative 
tests, and you 
will do as 
others are do- 
ing — you will 
install CAMP- 
BELLS on all 


boilers. 





Patented 
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TLAS VALVE COMP, 


REGULATING VALVES FOR EVERY SERVICE 
275 South St., Newark, N. J. 


Clip this coupon to your letterhead, check the items 
in which you are interested, mail, and we will 
gladly send prices and data. No obligation. 


( The Campbell Boiler [7] Pump Governors 
Feed Water Regulator [7] Float Valves 

(CD Reducing Valves (] Swing Joint Fittings 

() Damper Regulators [] Bronze Unions 

(_) Exhaust Control (_) Thermostats 








System (_] Balanced Valves 
( Temperature Reguia- [| Control Valves 
tors 
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Items About Manufacturers 





Frank B. Kennedy, vice president and gen- 
eral manager of De Laval Steam Turbine Com- 
pany, Trenton, New Jersey, died at his home at 
Yardley, Pennsylvania, January 24, after a short 
illness. Mr. Kennedy became general manager 
of the company in 1908 and in 1916 was elected 
vice president. He was a director of that com- 
pany and also president and director of Amer- 
ican Baur-Wach Corporation of New York. He 
was vice president of Wilbur Trust Company 
and director of First Mechanics National Bank, 
Trenton, New Jersey. 


J. P. Devine Manufacturing Company, Inc., 
Mt. Vernon, Illinois, announces construction of 
a new annealing furnace to fabricate large re- 
action chambers, fractionators and similar equip- 
ment under the boiler code rules. The stress- 
relieving furnace is designed and engineered by 
Mahr Manufacturing Company of Minneapolis, 
and is suitable to handle at one heat 100 tons 
of steel and is capable of taking 11 feet di- 
ameter vessels. The radiographing equipment 
is of the type which may be used in the field 
on existing vessels for checking their conditions. 


Correction: In the New Equipment Item ap- 
pearing in Refiner, Vol. 13, No. 2, February, 
1934, page 42a, concerning the Motor Starter 
developed by Electric Controller & Manufactur- 
ing Company, that company’s address was er- 
roneously given as 2714 East 79th Street, Chi- 
cago. The address should be Cleveland, Ohio. 


Ingersoll-Rand Company, New York, an- 
nounces acquisition of the turbo-blower business 
of General Electric Company and will consoli- 
date it with its own turbo-blower department. 
This acquisition places the company in position 
to meet demands for blowers and centrifugal 
type compressors for the broadest variety of 


> 
CHARLES F. HOFFMAN 


Lambert Smith, president of Smith, Schriner 
& Smith, Inc., advertising agency at Pittsburgh, 
announces a change in his company’s name to 
Smith, Hoffman & Smith, Inc. This change is 
made to include the name of Charles F. Hoff- 
man, who for the past several years has been a 
vice president of this company. 





—__ 


uses. The company also secures an exclusive 
license under the various General Electric pat. 
ents. The manufacturing equipment previously 
employed by General Electric Company is being 
moved to Ingersoll-Rand’s Phillipsburg, N, J,, 
plant, where all types and sizes will be manu- 
factured. 


A. M. Byers Company, Pittsburgh, has placed 
J. B. Durkee in charge of the Houston office 
of the company. He succeeds H. B. Weathersby 
who died December 19 as the result of an auto- 
mobile accident. 


Worthington Pump and Machinery Corpora- 
tion, Harrison, New Jersey, has added A. G, 
Pratt, president of The Babcock & Wilcox 
Company, to its board of directors. 


Diamond Chain & Manufacturing Company, 
Indianapolis, Indiana, has appointed Rodney 
Davis, 624 Race Street, Philadelphia, as dis- 
tributor for its products in the Philadelphia 
territory. 


Alsop Engineering Corporation has opened 
a sales and service department in the Bourse, 
Philadelphia:. -Wiliam.. Engesser is engineer in 
charge. 

The Hays Corporation, Michigan City, Indi- 
ana, announces the following new representa- 
tives: T. C. Messplay, 2219 East 69th Terrace, 
Kansas City, Missouri; Fairman B. Lee, 114 
Railroad Avenue, South, Seattle, Washington; 
Lienart Engineering Company, 427 Walnut 
Street, Knoxville, Tennessee, and Engineering 
Sales Company, Meyer Building, Holland, 
Michigan. 





Cleaning the air 
Reduces the wear 


Pipe line filtration is 
a definite and constant 
source of revenue. 

Compressed air 
drills, riveters and oth- 
er pneumatic tools 
wear longer and do 
better work: Anywhere 
that power lines from 
a central pressure tank 
are used, Protectomo- 
tor Filters in the pipe 
lines, as well as on the 
air intake of the com- 
pressor itself, will 
more than pay for 
themselves in the de- 
preciation and _ grief 
they prevent. 

Removing water, oil, dirt, rust, scale 
and all other foreign substances from 
the air passing through the lines, they 
deliver air clean and dry. 

Write for booklet and information on 
our 30-day FREE TRIAL OFFER. 





Staynew Filter Corp. 
21 Leighton Ave. Rochester, N. Y: 


ROTEGTOMO 


99) Mo PerCent 
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' CATALOGS ... BULLETINS ’ 


Helpful Publications Which Manufacturers Will Be Clad to Send Free for the Asking 


Instruments 

The Brown Instrument Company, Philadel- 
phia, is distributing an illustrated folder briefly 
describing that company’s electric flow meter, 
and stating that full details can be secured in 
catalog 2002 on power plant instrument data 
aad Brown electric flow meters. 


Instruments 

Wilbin Instrument Corporation, 40 East 34th 
Street, New York, has issued two bulletins 
dealing with its line of control instruments, 
sich as electric temperature regulators, Ther- 
mostats, and the like. 


Conveyors 

Mathews Conveyer Company, Ellwood City, 
Pennsylvania, has available a general catalog 
on the companie¢ complete line of conveying 
equipment, including engineering data and ap- 
plication information. The catalog deals with 
Gravity roller conveyors, Belt conveyors, Trol- 
ley conveyors, Chain conveyors, and sheet metal 
spirals. 


Compressors 

Ingersoll-Rand Company, New York, is dis- 
tributing’ a booklet dealing with its complete 
line of Type XVG direct-connected gas engine- 


driven compressors, which are built in four 
sizes of 60, 125, 190 and 260 horsepower and 
with 2, 4, 6 and 8 power cylinders respectively ; 
two power cylinders for each compressor cyl- 


inder. 


Pumps 

Worthington Pump and Machinery Corpora- 
tion, Harrison, New Jersey, has issued a bulle- 
tin dealing with its Type UB, two stage volute, 
Worthington centrifugal pumps, including spe- 
cifications and engineering information. 





| A.S.T.M.-C.F.R. OCTANE RATINGS 
Natural Gasoline and Gas Analysis 


Using Podbielniak apparatus. 
All other tests on Petroleum Products. 


Phoenix Chemical Laboratory 


“an exclusive petroleum testing laboratory” 
3953 Castello Ave. Chicago, Iil. 








Electrically Driven Centrifuges 
Hand Centrifuges 


WRITE 


WILLIAMS, BROWN & EARLE, Inc. 


Manufacturers of Laboratory Apparatus 
Philadelphia, Pa. 


918 Chestnut St. 















Buy one respirator and several 

parts. Interchanging parts gives 

protection for dusts, fumes, 

smoke, paint spray mists. 

bas cutew Write for details 

PULMGSAN SAFETY EQUIPMENT CORP 
ITE johnson St Brooklyn, N. Y. 


Engineering Review 

Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pennsylvania, has pub- 
lished an interesting 36-page booklet which has 
been titled ‘“Engineering Achievements of 1933.” 
It is a review of engineering progress during 
the past year. 


Motors 

The Louis Allis Company, Milwaukee, Wis- 
consin, has issued a new complete eight-page 
bulletin (No. 505-C) showing the detailed con- 
struction of its motors and illustrating and de- 
scribing the characteristics and uses of a dozen 
different types of motors. 


Stainless Alloy Steels 

The Committee on Stainless and Heat Resist- 
ing Steels of the subsidiary company of the 
United States Steel Corporation have prepared 
and issued a new and interesting book relative 
to stainless and heat resisting alloy steels which 
will prove of value to buyers and users of these 
products. Cop‘es of the book can be secured 
from the subsidiary companies manufacturing 
stainless steel products, as follows: American 
Sheet and Tin Plate Company, Pittsburgh, 
Carnegie Steel Company, Pittsburgh, National 
Tube Company, Pittsburgh, American Steel & 
Wire Company, Chicago, and Illinois Steel 
Company, Chicago. Subject matter in the book 
USS chromium-nickel 
alloy steels. 


covers chromium and 


Pumps 

LaBour Company, Inc., Elkhart, Indiana, has 
prepared an engineering discussion in book 
form, ‘‘Performance and Test Standards, Self- 
Priming Centrifugal Pumps,” which will prove 


of interest and value to users of centrifugal 


pumping equipment. It includes chapters on 


definitions and qualifications, self-priming cen- 
trifugal pump. standards, tests, factory test 
equ'pment, and an appendix of useful engineer- 
ing data, with operating information. 


Paints 

Quigley Company, Inc., 56 West 45th Street, 
New York, is distributing an illustrated bulletin, 
dealing with its Triple-A No. 44 Aluminum 
protective coating, a black anti-corrosive base 
with aluminum finish, which is said to prime, 
coat and finish with one operat‘on. 
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Testing Equipment 

American Instrument Company, Inc., 774 
Girard Street, N. W., Washington, D. C., has 
issued bulletins 131 and 146, as supplements to 
the Aminco catalog of oil testing apparatus. 
The bulletins deal with improved equipment 
and accessories for A.S.T.M. and other tests 
for preformed gum, gum stability, and Reid 
vapor pressure. 


Steam Specialties 

Nason Manufacturing Company, 71 Fulton 
Street, New York, has issued a 20-page cata- 
log “The Solution of Your Condensation Prob- 
lems,” dealing with the companies steam traps 
and power plant specialties. 


Friction Materials 

Johns-Manville Company, 22 East 40th Street, 
New York, is distributing a bulletin dealing 
with the company’s various types of friction 
materials, their selection and application. 


Chlorine 

Diamond Alkali Company, Pittsburgh, is dis- 
tributing a 32-page booklet on liquid chlorine, 
its properties, manufacture, handling, shipment 
and uses. 


Cutting 


Air Reduction Sales Company, Lincoln Build- 
ing, New York, has issued form ADC600, con- 
sisting of 92 pages profusely illustrated, on 
equipment for gas cutting of metals. 


Nozzles 

Spraco, Inc., 114 Central Street, Somerville, 
Massachusetts, has issued a 22-page booklet on 
this company’s spray nozzles for all industrial 
purposes, describing construction and includ- 
ing engineering information. 


Welding 

Metal & Thermit Corporation, 120 Broadway, 
New York, has issued an eight-page bulletin 
dealing with the use cf Thermit welding in 
numerous repairs. 


Welding 

Lincoln Electric Company, Cleveland, Ohio, 
is distributing a two-page folder on electrodes 
for welding cast iron. 











“Better Order 


Fit ROL 


We're sure of im 





mediate delivery!” 


That’s one of the many things our customers may be sure 
of,—getting the FILTROL they have ordered on or be- 
fore the delivery date. No costly partial deliveries, no 
tracing of shipments or substituting something else “just 
as good” until FILTROL arrives. 


FILTROL engineering service and cooperation have al- 
ways been available to refiners. That’s why many who 
buy Super-Filtrol have never had to be sold. Ten years 
of intensive activated clay research have solved the prob- 
lems of decolorization, demulsibility, neutralization, Con- 
radson carbon, color stability and bloom in the manufac- 
ture of lube oils at lowered costs. 


SUPER-FILTROL is prepared to meet the most 
exacting requirements of petroleum engineers, 
as an adsorbing and decolorizing medium. Pro- 
duced under the most rigid laboratory and 
technical control. 


ag F2l. trolize/ 












































FILTROL CONTACT 
FRACTIONATION FILTRATION 
PROCESS** PROCESS 
| 
STOCKS 
-_ Cooperation 1. RAFFINATES *The Purification of 
with: . 2. STRAIGHT PARAFFIN Petroleum Products 
Foster Wheeler 3. ACID TREATED with 
Corporation Super-Filtrol 


FILTROL — the finest acid activated clay in the world! 


For complete information relating to Filtrol Fractionation 
(or distillation over Filtrol) write Dept. R. 


FILTROL 


1755 Downey Road 





COMPANY 
OF CALIFORNIA 











Los Angeles, 
California 
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